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PREFACE

This report was submitted to the Community Services Administration's
Energy Program by the international Science and Technology Institute,
Inc., in cooperation with the New York Polytechmic Institute, Center
for Regional Technology. The Project Director, Mary M. Allen,
grateful Iy acknowledges the expert assistance of Richard Napoll and
Herbert Sherman of the Center for Reglonal Technology.
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EXECUTIVE SUMMARY

Introduction

The impacts of the rising cost of fossil fuels is felt most strongly by
those least able to absorb higher prices -- |ow-income communities.

One alternative energy source which would have a stable cost and
alleviate this economic strain is the redevelopment of small dam sites
which exist throughout the country to produce hydroelectric power.

Resource Assessment

Although official inventories and agency definitions are neither complete
nor complimentary, there is a consensus that substantial smatll hydro
potential does exist. The U.S. Army Corps of Engineers estimates that
the undeveloped hydroelectric potential at existing dams with a capacity
less than 5,000 kilowatts is 26,600 megawatts. This figure represents

an equivalent saving of 139 million barrels of oil. N

Hydropower potential from smali dams exists throughout the country. In
order to assess the specific benefiits which could accrue to any one
lowincome communiity, however, site-specific information about both the
dam and the community is necessary.

Current Governmental Programs

Congress appropriated $10 million for FY 1978 for a DOE. small hydro
program consisting of feasibility studies, demonstration projects and
studies on environmental, economic and institutional issues. The
National Energy Act contains provisions for a loan program for feasi-
bility studies as well as for construction costs. The Federal Energy
Regulatory Commission is working to simplify licensing procedures for
small hydro developers and has issued a "short form! |icense for small
projects. '

New inventories, as well as other studies on technical, economic and
institutional issues, are being undertaken by both the U.S. Army Corps
of Engineers and the Bureau of Reclamation. Programs have also been
initiated in several Northeastern States.

Environment and Safety Considerations

There is fairly widespread agreement among governmental and environmental
representatives that the rehabilitation of existing small dam sites
poses little or no threat to the environment. Fish passage facilities
may have to be constructed in some instances, however.



institutional Barriers to Small Scale Hydropower Development

Utility company opposition fo "outside" developers of small hydro
sites could be an important impediment. Licensing procedures and
other regulatory requirements also result in delays and additional
expense for small hydro developers although the FERC is attempting to
speed up the process.

Other issues which may impede small hydro development include: the
unavaillability of liability insurance; dams used for other purposes
(such. as irrigation, recreation or flood control) which may preclude
their use to produce hydropower; and problems in ascertaining ownership
of dam sites. '

Economic Considerations

Mixing hydropower with other technologies to form "energy systems" will
reap the greatest utility from small hydropower sites. Total reiiance
on decentralized smal i-scale hydropower may or may not be enough for

a local community or industry. In either case, however, scarce fossi |

fuels will be replaced by renewable energy sources.

The economic feasibility of utilizing small scale hydropower for any
community is very dependent on the specific site in question. Up-front
costs for feasibility studies and Iicensing represent the most difficult
financial constraint. |In tferms of available capital, CSA and local
commun ity development agencies, with their access fo special funds, may
have a distinct advantage in the redevelopment of small-scale hydropower.

Community Services Administration's Program Opiions

Based on the findings. of this report, program options for CSA fall

“into two basic categories: support for ongoing programs and CSA action:

ifems. It is recommended that CSA support:

Congressional initiatives on grant and loan programs and
regulatory reform;

Interagency cooperation in order fo target small hydro programs
to low-income communities; ’

Regulatory streamlining within the FERC to simplify and
expedite license applications for small hydro developments
beyond present short-form Fimit of 1500 KW.

Thére.are;seyerad ways ‘CSA can contribute to the development of small



Set up an information program to inform low-income communities,
through CAAs, of Federally-supported programs on small hydro
and encourage them to participate in such programs;

Financially support feasibility studies for those |ow=-income
communities which are responding to Federal programs;

Seek to actually fund, perhaps in conjunction with HUD or the
Department of Commerce's Economic Development Administration,
a small hydro facility in a low-income community.




|. - INTRODUCTION

In order to understand the complex set of issues at play in the
development of smal I-scale hydropower, it is important fo have a
rudimentary knowledge of what hydropower is. According to the U.S.
- Army Corps of Engineers:

Hydropower is generated through the propulsion of electrical
generators employing the natural energy inherent in the
gravitational flow of water. Thus, it is a finite resource
whose ultimate potential is determined by the magnitude and
seasonal variation of the water runoff of the major drainage
basins of the country, and the physical configuration of the
surface area.

The potential supply of hydropower, then, is dependent on certain
physical characteristics of the country as well as on technology. This
report will address the former issue in a |imited way by reviewing the
resource assessments which have been done in order to estimate the
potential contribution of hydropower to the nation's energy supply.

The gquestion of technology and the "state-of-the-art!" in hydropower
generation will also be addressed (See Sections | and I| below).

For the purposes of the Community Services Administration (CSA), however,
other considerations such as.environmental and institutional constraints,
economic issues and current Federal programs may be even more important.

This report will address all of these issues in an attempt to arrive at
program recommendations for CSA. Before beginning that analysis,
however, this introduction will present a brief history of the development

- of hydropower in the United States, an explanation of why there has
been a recent upsurge in activity in developing small hydro sites, and
a rationale for possible CSA involvement in this area.

History of U.S. Hydropower

The United States during the late 18th century and early 1900's was

using water power via mechanical devices (waterwheels - flutter wheel,
impact wheel, breast wheel, and undershot wheel) for such industries as
knitting, wood cufting, tanniers, and so forth. These devices flourished
in the Northeast during America's industrial revolution and played a

key role in the development of Northeast industry by supplying a cheap
source: of power. Turbine technology entered the United States in
approximately 1835 In Pennsylvania via Elwood Morris, who built and
operated two wheels and later published the results of his experiments

on them in 1843. In 1844 Uriah A. Boyden designed a 75 horsepower

(hep.) unit, the Fourneyron turbine, and in 1846 produced a 190 horsepower
unit with 75% efficiency. By the 1870's however, water furbines replaced



the wheel for two reasons: a) .greater efficiency, and b) smal iness of
unit. Lowell, Massachusetts had 70 turbines in use with a total
production of 10,000 h,p., the largest unit having a 675 h.p. capacity.

By the end of the 19th century impulse turbines were developed which
could accommodate heads of over 800 feet, leading the United States to
‘the development of high head dams. In 1886 an International Commission
was formed to fully exploit the hydroelectric potential of Niagara
Falls and an installation of 25 units producing 5000 h.p. each at a

136 foot head was agreed upon. Perhaps the most fitting end to the

I9th century history of water power came in 1896 when the. "Niagara of
Water Wheels" in Troy, N.Y. (278 h.p.) was replaced by a Jonval turbine.

The entire Northeast was once the center of American industry based on
the availability of a plentiful supply of inexpensive hydropower. The
hundreds of mill towns found in this area attest to their once booming
economies. As the machines of the industrial revolution increased in
speed and reliability, the need for a concentrated and completely.
reliable source of emergy was required. The discoveries of coal, iron
ore and eventually oil in the Mid-West and South sounded the death
knel I of the Northern factories based on water power.

Not all factories in the Northeast became obsolete. Many whose water
sites proved adequate were able to convert to hydroelectricity. Other
hydro sitfes were developed by newly-formed electric companies to provide
power to the mills as well as the surrounding communities. The boom
that built the original mills reached its peak in about 1880 and by
1910, it was over.. Those that could convert to electric gemeration did
so and the others either moved West or closed down.

From 1910 to 1930 was the era of big hydropower with the Boulder Dam,
Hoover Dam, Bonneville Dam and the Tennessee Valley Authority dam
wheel ing multi-megawatt capacities. Most of the bigger dams were
Federally owned and operated. At the same time turbine technology had
made a quantum leap to crossflow, Kaplan (tube) turbines which had, at
under a 9 foot head, a maximum 86% efficiency. This led to a rebirth
of hydropower instal lations with low heads sTarflng in the late 1930's
and ending in the late I950's.

Cheap fossil fuels in the I96OPs caused many utilities and industries
to shut off or abandon their hydropower plants as well as deter possible
construction of new ones. [t was not un®il the 1973-1974 energy crunch
that anyone seriously reconsidered alternative energies such as low-
head hydropower and a second rebirth of this ftechnology is now underway.




Federal |nvolvement in Hydropower'

vAlong'wiThrTherphysﬁéaJ and economic development of this resource is

the development of Federal involvement in and regulation of hydropower.
The U.S. Army Corps of Engingers issued a report on hydroelectric power
potential at Corps! projects® in which the evolution of public policies
affecting hydropower deVelogment is summarized. The report noted that
upon reviewing publications” which 1Tist Federal involvement:

One emerges....with an impression of a highly complex set of
Federal policies, controls, regulations, organizations and
objectives which have evolved over the years in response to
changing needs, circumstances and pressures.

In general, ghe.developmenf of Federal policy can be categorized in

four phases.” In the late 19th century Congress recognized the. need to
control the private development of hydropower on navigable streams to
ensure that such development was in the public interest. The consent
of Congress was required for the construction of any "bridge, dam, dike
or causeway over or in any port, roadstead, haven, harbor, canal,
navigable river, or other navigable water" under the auThorlfy granfed
Congress by Tge Interstate and Foreign Commerce clauses of the U.S.
Constitution.” Any plans for such construction had to be submitted to
and approved by the Chief of Engineers and the Secretary of War. The
Federal Power Commission was subsequently granted the authority to
issue licenses to citizens, corporations, states or municipalities for
the construction, operaflon and maintenance of dams, reservoirs,
powerhouses, and transmission |ines.

The second period in the development of Federal policy encompasses. the
years of 1900 to 92| when basic principles for private development of
water resources were evolved. Rather than the narrow definition of
"public interest" found in the Interstate and Foreign Commerce clauses
of the Constitution, water power was seen.in this period as a permanent
asset to be utilized for the benefit of the people of the nation. In
their attempts to insure that the control of water power did not lead
to "unequaled opportunity for monopolistic control of industries and
monopol;sfic control of the daily life of our people In an unmprecendented
degree"’ Presidential vetoes and Congressional opposition effectively
slowed private development. Passage of the Federal Water Power Act in
1920 embodied ‘the: principles of government control through licensing
and broke the deadlock.

This period was followed by the third period encompassing the 1920's to

the 1940's. The initiation of the Federal role in the development and
operation of hydropower facilities and the sale of hydropower occurred
during this time. Relevant. laws which established this role include:



Boulder Canyon Act of 1928

Tennessee Val ley Authority Act of 1933

Public Utility Act of [935

Bonnevil le Act of 1937

Flood Control Acts of 1936, 1938 and 1944
" Amendments to the Federal Power Act

Finally, the 1960's and 1970's saw a series of national policy measures
designed to infegrate all water resources activity into a comprehensive
plan of resource development and conservation. To this end, the
following legislation was enacted:

Wilderness Act of 1964

Water Resources Planning Act of 1965

Wild and Scenic Rivers Act of 968
National Environmental Policy Act of 1969

This is admittedly a very brief review of Federal involvement in
hydropower develiopment. A more in-depth treatment of the subject can

be found in ‘the Chapter on "Public Policy Affecting Hydropower Development"
of the Army Corps of Engineers' report cited above.

Recent Interest in Small Hydro

As noted above, emphasis in the past few decades in the constfruction of
dams to produce hydroelectric power has been on very large structures

to produce a vast amount of electricity for huge, centralized, regional
"transmission systems. These systems, along with thermal generating
facilities using oil, gas or coal, could produce electricity economically
for the largest number of consumers. The obvious question is why the
recurrence of interest in small hydroelectric facilities has blossomed,
not only at the Federal level, but at state and local levels as well.

The equal Iy obvious answer, of course, is the astronomical leap in oil
and gas prices since the 1973 Arab oil embargo. Coupled with this are
increasing pressures from environmentalists leading to regulations of
the coal industry and large hydroelectric, as well as nuclear and
thermal, power plants. Fears of diminishing reserves of the fossil
fuels, which replaced the small hydropower facilities in the early part
of the century, have fostered plans for a national energy policy
emphasizing both conservation and the development of new sources of
energy. -

Paral leling the renewed interest in power from the sun and wind is the
resurgence of activity in generating power from flowing water. Hydropower
as an alternate energy source is renewable, non-polluting and can be
decentralized. Smaller dams face little or no opposition on the basis



of environmental considerations -~ a factor making them particularly
attractive. Utilizing water, as a renewable resource, also fits
conservation criteria. The Federal Energy Regulatory Commission
estimates that the undeveloped hydroelectric potential at existing dams
with a capacity less than 5,000 KW is 26.6 GW (26,600 megawatts). és
figure represents an equtvalenT saving of 139 mllllon barrels of oil.

More important, however, are economic factors. Especially in New
England, the Northwestern part of the United States and the Appalachian
states (where the need is the greatest and mountain streams abound)
electricity generated at small hydro sites may be economical by competitive
with other sources of electricity.

On April 20, 1977 President Carter submitted his comprehensive energy
plan to Congress. Smal!l hydropower development was specifically
addressed: :

New or additional hydroelectric generating capacity at existing
dams could be installed at less than the cost of equivalent new
coal or nuclear capacity. Many of these sites are small, but

could generate 3 to 5 megawatts, and are located near major
demand centers currently depemdent on imported fue! oil.
Installation of additional generating capacity at existing sites
could conceivably add as much as 14,000 megawatts to the nation's
generating potential.

The accompanying fact sheet stated that the President had directed the
Corps of Engineers to report on the potential for additional hydropower
instal lations at existing dams throughout the country -- especially at
small sites. The U.S. Army Corps of Engineers' Institute for Water
Resources prepared a 90-day study entitled Estimate of National
Hydroelectric Power Potential at Existing Dams. The study, which included
large. and smal | dams, concluded that the potential hydroelectric capacity
at all existing dams was 54,600 MG -- equivalent to the capacity of 55
nuclear power plants. In addition, the study described constraints

which [nhibit the full develdopment of hydropower at existing dams and
contained recommendations for further .Federal action.

Federal interest in small hydro received an impetus from another source:
the col lapse of the Teton Dam. AT the urging of Senator Frank Church
of ldaho, $1.6 million in FY 1977 funds were reprogrammed late in the
fiscal year to set up smal| demonstration plants at the three dams at
tdaho Falls which were damaged as a result of the collapse of the Teton
Dam. Meanwhile, Congress appropriated §10 million to set up a small
hydro program in the Department of Energy.

In September 1977, DOE sponsored a seminar on small hydropower-af
Durham, New Hampshire. Two other similar seminars were sponsored at



Lansing, Michigan and !daho Falls, ldaho. DOE's program, which includes
studies on institutional and economic questions as well as feasibility

studies and demonstration projects, is detailed in Section Il of this
report (see pages Ill1-4 to I11-8). For FY 1979, DOE's budget for this
program will probably be $15 mifdlion.

Along with DOE's program to encourage smal! hydro development, the
Federal Energy Regulatory Commission is iavestigating ways to shorten
the licensing procedure required for private developers of small hydro.
The Federal consfruction agencies, the U.S. Army Corps of Engineers and
the Bureau of Reclamation, are both initiating programs on hydroelectric
power dgeneration at small dam sites. Section Il of this report presents
descriptions of current programs at the Federal and state levels.

Impact of High-Cost Energy on Low-I|ncome Communities

Low-income people would have much to gain from a source of energy
whose cost could be guaranteed not to rise. The Federal Energy Adminis-
tration's Household Energy Expenditure Model for 1973-1975 showed that
households with less than $3,400 in disposable income spent 104 of
their income on electricity. On the other hand, households between:
$10,500 and $15,200 spent only 2% on electricity. Since those persons
with low incomes use electricity primarily for essentials, they do not
usual Iy have the option of cutting back on their use of electricity in
order to reduce their electricity bills. Therefore, If current projec~
tions of increased costs for fossil fuel are valid, the poor stand to
suffer the most by higher electricity costs. Hydropower, as the one
source of electricity which is immune to rising fuel costs, could be a
significant factor in reducing electricity costs for those low-income
communities located near hydro sites.

Several communities, especially in New England where the cost of elec-
tricity is extremely high and many old dams exist, are looking into
the possibility of refitting existing dams to produce electrical power.
The town of Nashua, New Hampshire, with Federal aid, plans to develop
two dams to provide electricity for its high school, library, fire
station, public works garage and some. street lights. City officials
are estimating that ssvings from just one of the dams could be more
than $100,000 a year. :

The town of Springfield, Vermont is planning to form a municipal utility,
take back the electric power franchise from the Central Vermont Public
Service Corporation, buy the latter's installations, and build a $57
million, six-dam hydroelectric peaking-power system. As a consequence,
they will save about 30 percent of their present outlay for-elecfriclfy.'o

The town of Turners Falls, Massachusetts is also attempting to "munici-
palize"™ in order to set up their own publically-owned utility. Hydro-



power could serve as a source of peaking-power for this system. It is
believed that thls move would "serve to control and rein in the cost

of electricity." In Massachusetts, however, fthere are legal impediments
to municipalizing in the form of 1929 leglslation guaranteelng electric
monopoly systems the right to maintain their systems unless they elect
to sell.

In California, the United Water Conservation District has proposed to
build a small hydroelectric generating plant at the foot of the Santa
Felicia Dam on Lake Piru -- a recreational playground. The dam has a
potentlal of producing 1,940 KW of power. The district plans to use
this capacity to provide peaking-power to the Southern California Edison
Company. According to a consultants' report prepared on the subject,
the hydroelectric plant could put many of the ;|07 people of Santa Monica
who lost their jobs at Rockwell |nternational after cancellation of the
B-| bomber project back to work.

The district hopes to finance the project with state and Federal grants,
including a $350,000 Title 1X Economic Adjustment grant for planning,
engineering and specifications for the plant from the Department of
Commerce, Economic Development Administration.

The importance of hydropower in being able to insure a source of

electricity at stable prices, to produce energy or energy products

which can be marketed, and to create jobs, would seem to indicate the
necessity of insuring that the possible benefits of such development be
targeted fto those who stand to lose the most from higher energy prices:
low=income communities. As willl be: seen in the report that follows, current
Federal programs are based on other criteria and do not take the needs

of the poor into account in planning their programs.

The Community Services Act of 1974 gives the Community Services
Administration the authority to "establish procedures and take other
appropriate action necessary to insure that the effects of the energy
crisis on low-income persons, the elderly, and the near poor, are taken
into account in the for?ulafionaamd administration of programs related
to the energy crisis." Furthermore, the Director is authorized to
provide financial and other assistance for,

«ssprograms and activities, including, but not limited tfo,
an energy conservation and education program...emergency
loans, grants, and revolving funds to install energy con-
servation technologies and to deal with increased housing
expenses relating to the energy crisis; alternative fuel
supp!ies, speclal fuel voucher or stamp programs ... appro-
priate outreach efforts; furnishing personnel to act as
co-ordinators, providing lega! or technical assistance or
otherwise representing the inTer?if of the poor in efforts
relating to the energy crisis...



A viable program with regard to the potential of smal! hydroelectric
generating plants for low income communities must be based on an under-
standing of the technical, economic, social, and political factors
which will determine the feasibility of small hydropower. With that

in mind, this report represents a summary of relevant issues for CSA
to consider before embarking on a small hydro program.

Section Il reviews resource assessments and available technology.
Section ||l presents a summary of current Federal and State programs
in small hydropower. Sections |V, V and VI deal with environmental
impacts, institutional barriers, and economic factors of redeveloping
smaltl hydro facilities. Finally, Section Vit contains recommendations
to CSA for possible activity in this area.
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1. RESOURCE ASSESSMENT

The technology needed for small hydroelectric generating plants does
exist -- and there have been few innovations in the past 50 years. A
summary of the "state-of-the-art'" of small hydro technology and a list
of manufacturers appears in Appendix B.

The remainder of this section concentrates on parameters used to define
"smal | hydro" in current Federal programs, explanations of official
inventories and the problems in identifying potential sites, and finally,
smal I hydro potential for low-income communities. '

Parameters of Government Programs

Paral lel to increasing interest in small hydro development, one finds a
corresponding increase in the semantic confusion about what "small

. hydro" actually means. A brief review of the criteria utilized by the
Federal agencies involved illustrates this fact. The rationale behind
these differences should be explored in order to address the policy
implications of adopting one set of parameters over another.

The Department oszme}gy, in its programs, defines small-scale hydropower
as being a dam site with a head of 20 meters (approximately 66 feet) in
height with a power production between 50 and 15,000 KW. These criteria
have been applied both to the feasibility studies which were awarded in
April 1978, and to the "Program Opportunity Notice'" soliciting proposals
for demonstration projects. As the primary Federal agency for funding
small hydo projects, DOE's criteria have important implications for
defining the parameters of future programs.

The Federal Energy Regulatory Commission (FERC) is attempting to stream-
line the licensing procedure for potential developers of small hydro
sites. Because of various legislative restrictions such as the National
Dam Inspection Act, the Fish and Wildlife Coordination Act and the
Federal Power Act, however, the FERC is extremely limited in its dis-
cretionary ability to change its procedures.* Thus, in its proposed
rule changes to institute a "short form" for license.app!ications by
smal!l hydro developers, the definition of "small" uses the lower |imits
of the applicability of these statutes. For the FERC short form, small
hydro Is defined as:

1) Having a dam or diversion structure less than 25 feet
in height above the stream bed (because, according to
the National Dam: |nspection Acf such dams would be in
a low hazard category);

2) Impounding a reservofr'wjth a surface area of less than
10 acres (because formal consultation with Federal and

*Fof an explanation 6f FERC licensing procedures, see pages V-2 to V-9.
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state fish and wildlife égencies is not required when the
max imum surface area of the nmpoundmenT is less than 10
acres) ;

3) Having a power production capacity less than 2,000 horse-
power, that is, [,500 KW (because current FERC regulations
require tess detail in applications for projects of 2,000 —
horsepower or less). ' :

These criteria are considerably below those of DOE. Thus, many of those
developers granted DOE funding for demonstration projects will have to
submit the regular forms for license applications rather than the short
form.

The U.S. Army Corps of Engineers, in its 1977 90~ day sTudy of hydroelectric
power potential at existing dams (See page !-5), defined small dams as
those: .

1) structures less than 100 feet in height;

2) with less than 10,000 acre - feet of reservoir storage
capacity;

3) with a potential capacity less than 5,000 KW.

In contrast, for the Army Corps of Engineers' inventory of all dams in the
United States under the National Program of lInspection of Dams in 1975,

- dams which did not meet the follownng minimum criteria were excluded

from the survey:

1) At least 6 feet in height;

2) From 6 to 25 feet in height if the reservoir was greater
than 50 acre~feet;

3) Height of 25 feet if the reservoir was greater than |5
acre-feet.

Since the Corps was not interested in obtaining information specifi-
cally about smal! hydro, no upper |imit was set. It is quite possible,
however, that some dams with potential for power production were excluded
from the inventory.

These semantic differences may be translated into conflicts at the policy
level in terms of information on power potential resulting from funding
available for specific sites, and regulatory exemptions. Before explain-
ing these problems, Table |l-| presents a comparison of the criteria used
by DOE, FERC and the Corps' 90-day inventory of small hydro potential.
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TABLE 11-1

Federal Criteria for Small Hydro

riferia Height = (Feet) _ Reservoir Storage
Agency ' Of Head I Of Dam Capacity = KW Area
’ MR - - - -
DOE <66 ! 50 = 15,000
 FERC ) -
("Short Form) Lczs 0 - 1,500 < 10 acres
Corps _ I ‘ :
of Engineers | 1< 100 -~ 0 = 5,000 | <I10,000 acre-feet
l X

(90-day study)

The first problem is the confusion between "™height'" and "head." The
gross head is the amount of fall, in feet, of the water from the top
of the dam fo fthe generating equipment. [t is quite possible that the
‘height of the head may be much greater than the height of the dam
structure: -- either because the dam was built above the stream bed or
Jbecause the penstock (see Appendix A for definitions) was extended to
“increase the production capacity of the hydro site. - Thus a dam struc-
“ture may have a height of 60 feet with a head of 70 feet, putting it
outside DOE's criteria but inside the Corps' definition. This semantic
confusion is epitomized by the use of the term "low head hydro" by
DOE, reflecting their definition, and "small hydro" by other Federal
agencies.. :

In terms of information, which criteria are used will determine which
dams are included in present and future inventories. In its new
inventory of dams (see page ||1-14), the U.S. Army Corps of Engineers

recognizes this fact and thus is defining small hydro sites "flexibly."
Because of the nature of the Corps' data computer system, they will
have the ability to exfract information on dams given any set of
parameters. Generally, small hydro is defined as having a capacity of
less than |5 MW. :

The Corps, in a recent study on smal! hydro for DOE (see page |11-16) -
found that "height" has l|ittle relevance. Therefore, the Corps has
recommended that DOE reconsider its criteria in order to evaluate sites
within their specific physical and technical context.

The Bureau of Reclamation concurs in the necessity for a more flexible

definition. Although the Bureau's new inventory of Western states (see
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page Il1=11) will not get underway until October 1, 1978 (if it is
authorized), the criteria for small hydro wili consnder a range of
heights, rather than strict limits. The problem of high heads accompanled
by smal | capacities is a particular problem in the West because of the
location of potential sites on large irrigation canals with drops of

more than 66 feet. Despite the name.of the inventory ("Low Head Hydro
Evaluation and Inventory") the Bureau, like the Corps, will emphasize
"smal I" rather than "low-~head."

These distinctions become very important in reference to funding. Many
worthwhile projects may be excluded from DOE's program because of the
head specifications. Furthermore, FERC's very |imited criteria based
on environmental considerations will exclude many developers from filing
the shortened application form for FERC ! icenses.

In confemplaflng new programs or participating in ongoing programs, it
is imporfanf to consider the implications of these distinctions.

Official lnventory Lists

The number of official inventories of dams in the United States can be
‘quite startling. In addition to the various agencies of the Federal
government, every state maintains its own list. To further complicate
this cluttered field, a number of special commissions have been formed
whose jurisdictions go beyond individual state boundaries and concentrate
on: particular river basins or drainage systems. All of these inventories
are issued from time 1o time.

The major agencies who prepare Inventories are:

1) Army Corps of Engineers - the Corps' inventory is primarily
concerned with flood control and river regulation. The
Corps has the mandate to regulate and inspect dams that
affect navigable rivers. Their list will not include dams
under 6. feet in he|ghf rivers Thaf do not cross state lines,
or are non-navigable.

2) Federal Energy Requlatory Commission - this agency is
responsible for the licensing of all power producing dams.
Sites that went into operation before licensing was necessary
or sites that simply never bothered to apply for licenses do
not appear on the list. FERC also publishes a list of sites
by state that were licensed and are now retired.

3) Bureau of Reclamation - this agency Operafes pr?mar1¥y west
of the Mississippi and keeps inventories of dams it has
constructed.
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4) |Individual States - each state is responsible for keeping an
inventory of sites within its borders. The ability of a
state to keep an up-to-date record varies considerably.

Some states have few sites and thus this represents no
problem. New York State has on record over 6300 dams and
therefore its records are freguently out of date, missing or
simply wrong. On the other hand, Pennsylvania seems to have
the situation well in hand.

5) Special Commissions - the New England River Basin Commission,
the Delaware Basin Commission, and the Ohio River Basin
Commission are specialized organizations that periodically
publish inventories of their specific areas of interest.

Now that small scale hydropower has become fashionable, a number of new
inventories are being produced (see below, Section |11).. One of the
most advanced (a preliminary inventory has already been published) is
being conducted for New York State. By cross-checking all available
existing lists, New York was able to publish a list of prime sites
this inventory contains 1500 sites, over 400 of those dams did not
appear on any list. These sites were located by word of mouth. It is
now clear that to be entirely accurate, all sites must be checked by
visual inspection. ’

Using New York State's effort as an example, we can generalize about
the size and quality of potential small hydro sites. New York has
computerized its inventory so as to make sorting by different category
very efficient; i.e. by river basin, dam height, county, etc. The
computer selected 75 sites at random and found the average size to be 3
megawatts. (An averagesized, new nuclear or fossil fuel power plant is
800 - 1000 megawatts). While the sites are small in comparison to
central ized power plants, the power produced is dedicated to a single
or to a restricted number of customers. Since such power potential can
only be estimated, a site-by-site physical inspection is necessary to
yield an accurate appraisal of potential. Inventories are useful as
starting points but unless fully researched and checked, They have
serious limitations.

SmarI_Hydro Potential for Low-!ncome Communities

ldeally, it would be extremely useful to locate, on a map, all low—income
communities in proximity to small dams with hydroelectric potential. This
was not possible for this report for several reasons, including the data
probiems of inventories noted above. Existing data for both location of
dams and location of specific communities at the level of detail required
for a complete listing was not readily accessible in the short time avail-
able for this study.
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While |lists of dams are available from such sources as the U.S. Army
Corps of Engineers and the Federal Energy Regulatory Commission, they
are neither complete nor entirely accurate. The 90-day Corps' study of
hydropower potential in 1977 computed the power potential by using a
statistical approach, basin-bybasin, to compute potential rather than a
site-by-site analysis. The Corps is presently conducting a site-specific
inventory to recompute the power potential of each dam in order to
screen out those that are not worth redeveloping. When this data is
available (early fall, 1978) it will be possible to get a breakdown of
potential by state, river basin, county, town or dam using the Corps!
computer data system. Even though this data was not available for this
report, it is important to note that it will soon exist.

Some gross generalizations on location can be made, however. Figure |1~
| is taken from the Corps of Engineers estimates noted above. Since
physical factors which create regional hydropower potential vary widely
across the country, so does the hydropower potential at existing dams

in various river basin drainage areas. The Pacific Northwest has the
largest hydropower potential as well as the largest installed capacity

of any area in the country. For the rest of the United States, generaliy
speaking, physical hydropower potential is roughly proportional to the
size of the region except in the arid Southwest. Tables I1-2 and 11-3
show potential capacity and yield at existing dams.

These figures are misleading, however, because they do nof take into
account econamic and institutional factors which may encourage or
constrain small hydro development. In terms of cost of electricity
from existing dams, producing power from small hydroelectric plants may
" be more economically feasible in the Northeastern part of the United
States. Table 11-4 shows the average price per unlf of electicity for
household use In the United States in 1975.

TABLE 1 - 4

Average Price Per Unlt of Electricity in Different Regions
of the United States

- Price per Million
BTUs of Electricity

Northeast $4.21;
North Central 3.13
South Atlantic ~ 3.01
South Central - ‘ } - 2.22
West ) 2.29

Source: Washington Center for Mefropolitan Studies.
National Survey of Household Energy Use, 1975.
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Figure 11-1
Conventional Hydroelectric Capacity
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Table I1=-2

Conventional Hydroelectric Capacity Potential at Exigting Dams

Existing Rehabilitation Hydro Expansion Hydro Installation Small Dam Total Regional
Capacity (MW) Potential (MW)(92) Potential (MW) Potential (MW) Potential (MW) Potential (MW)

New England 1,427, 127 - 188 223 2,432 2,970
Mid-Atlantic : 1,290 ) 116 565 ‘521 . 5,580 6,782
South Atlantic-Gulf 5,753 518 3,342 874 4;264 - 8,978
Gteat Lakes 4,008 360 253 143 644 1,400
Ohio River 1,465 132 19 1,414 1,873 : 3,438
Teunessee River 3,658 ' 329 30 0 75 434
Upper Mississippi River 581 52 80 . 199 4,378 4,709
Lowetr Mississippi River _ 724 18 88 ©25 2,582 2,713
Hudson Bay 13 1 0 0 51 52
Arkansas-White-Red River 1,839 165 236 245 2,318 2,964
Texas-Gulf 393 35 11 43 460 549
Missouri River 3,370 303 1,037 486 250 2,076
Rio Grande River 65 6 20 130 184 340
Upper Colorado River 359 32 15 24 " 465 v 536
Lower Colorado River 2,847 256 (4] 59 : 87 402
Creat Basin 530 48 1 0 85 134
Columbia-North Paéific 22,342 2,010 10,681 ~ 628 757 14,076
California-South Pacific 7,050 634 970 514 ® 2,118
Alaska 123 11 36 46 25 118
Hawall 18 .2 1 ) 0 30 . 33
Fuerto Rico 0 0 0 0 10 10
Virgin Islands .0 0 0 0 : -9 S

TOTALS 57,855 5,155 17,573 . 5,574 26,530 54,832

a No estimate was available for the California-South Pacific Region

Source: U.S. Army Corps of Engineers, Institute for Water Resources, Estiiate of National
Hydroelectric Power Potential at Existing Dams (July 1977), p. 8.
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Table TI-3

Conventional Hydroelectric Energy Yiéld Potential at Existing Dams

Existing Energy Rehabilitation Hydro Expansion Hydro Installation Small Dam Total Regiopal

Yield (10° KwH) Potential (9%) Potential _Potential Potential Potential (10° KWH)
Rew Erigland 5,719 515 502 517 11,685 13,219
Mid-Atlantic 5,201 477 ) 1,945 792 15,279 18,493
South Atlantic~Gulf 14,521 1,307 9,228 1,255 21,846 33,636
Great Lakes 24,754 2,228 578 580 2,423 5,809
Ohio River . 5,505 495 100 4,680 2,849 8,124
Tennessee River 16,112 1,450 139 0 371 1,960
Upper Mississippi River 3,006 270 260 1,077 8,991 10,598
Lower Mississippl River 424 38 136 104 8,110 8,388
Hudson Bay 68 6 0 0 72 78
Arkansas-White-Red River 5,019 452 269 322 6,525 7,568
Texas—-Gulf 1,074 97 6 61 1,095 1,259
Missouri River 15,294 1,376 4,632 1,106 580 7,694
Rio Grande 234 . 21 49 £3D 1 788 1,169
Upper Colorado River 1,634 147 . 80 49 593 869
Lower Colorado River 10,541 579 0 289 526 1,394
Great Basin 1,976 178 1 : 0 179 358
Columbia-North Pacific 127,182 11,446 14,865 2,949 : 2,495 31,755
California~South Pacific 33,400 3,006 3,264 2,304 - 8,574
Alaska 493 44 41 239 112 536
Hawaii 104 9 8. 0 40 57
Puerto Rico ’ 0 0 0 0 129 129
Virgin Islands . 0 0 0 0 0 0

TOTALS 272,261 24,141 36,203 16,635 84,688 161,667

* No estimate was avatlable for the California-South Pacific Region

Source: U.S. Army Corps of Engineers, Institute for Water Resources, Estimate of 'National
Hydroelectric' Power Potential at Existing Dams (July 1977), p. 9.




Table Il - 5 presents a more detailed view of hydropower potential in
nine Northeastern states.

More detailed information on low=income communities could also be found,
given time and resources. Appendix C lists those data sources available
for the Community Services Administration's Community Profile -- a
socioeconomic report on more than 3100 U.S. counties.

Focusing only on lists of dams correlated with low-income communities
then, could yield an inaccurate picture of -actual potential. Given
the fact that the potential does exist, despite these data problems,
coupled with the short fime duration of this study, it was decided to
illustrate potential using specific examples, Telegrams were sent to
the Governors of all fifty states plus Puerto Rico and the Virgin
Islands requesting information on existing small dams with hydro
potential located near low-income communities. Of the thirty replies
recieved, five were chosen to serve as examples for this study. Even
though relying on this data presents only a partial picture, this
method does have advantages. First, the dam sites represent an
assessment of possible sites at the state level -- often resulting
from a preliminary screening prior to application to DOE for Federal
grants. Secondly, the responses received indicate an interest on the
part of state Governors in the potential development of smal! hydro
sites from Hawaii to Maine and from Alaska to Puerto Rico.  Governors!
replies from Georgia, Missouri, Wyoming, Washington State, California,
and Alaska are reproduced in Appendix D. '

The following five tables il lustrate State Governors'! assessments of
hydropower potential for low-income communities for California,

. Washington, Wyoming, Maine and Missouri. .The amount of information
received was not always equivalent but some basic data appears in all
of the tables. The number and percent poor per county where the dams
are located was obtained from poverty statistics from the April 1970
census of 1969 incomes. Since the average percent poor across the
United States in {970 was 13.70 percent, counties with over 13.70
percent of inhabitants |isted below the poverty |ine were included.
For the 1970 data, "poor" was defined as families with 1969 cash incomes
below the following incomes:

Size of Family Non-Farm Farm
1 person - 1840 1569
2 persons 2383. 2012
3 persons 2924 2480
4 persons . 3743 3195
5 persons 4415 3769
6 ‘persons ' 4958 4244
7 or more (8 average) 6101 ) 5182
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Table II-5

Potential Hydro-Power Development
Existing Low-Head Dams in Northeast

.- INVENTORY OF  EXISTING DAMS

Total No. of . No. with No.Suit- No.

No. of . Abandoned ‘Useful able for Selected
Dams Power Informa- Power for
) Listed” -Sites ' tion Develop— Further
State ' by State . Identified " Reviewed ment Study
Pennsylvania 2,324 N.A. | 2,324 95.° ' 5
New Jersey 1,129 16 632 28 4
New York 6,352 200 " 108 200 2
Comnecticut 3,522 NA. 367 59 2
Rhode Island 521 82 83 50 3
Massachusetts 2,704 222 270 190 2
Vermont. 355 100 ' 314 92 3
New Hampshire 3,000 293 182 97 . 2
Maine 1,010 N, 1,00 _800 2
TOTALS " 20,917 913+ 5,290 1,611 25

*Estimate developed by PINY/TAMS from reliable but incomplete data sources.

Prepared by Polytechnic Institute of New York and.
Tippetts—Abbett~McCarthy-Stratton
30 April 1977
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The tables also contain information on whether Community Action Agencies
(CAAs) exist in the counties and what the target population is. This
information could be beneficial if CSA were to institute a program
encouraging development of smal| hydro through CAAs.

The tables are generally self-explanatory, but some remarks can be made
about the specific data contained therein.

California (Table 11-6)

The potential for using existing Irrigation dams for the benefit of low-.
income persons is illustrated in the California data. Four of the nine
dams listed are owned by irrigation districts. :

Washington (Table I1-7)

The data sent by the State of Washington included information about the
towns where the dams are located as well as county unemployment figures.
Since this data does not appear in the table (in an attempt fo maintain
comparability) the unemployment figures are listed below:

County . Percent Unemployment

Ferry

Grays Harbor
Kittitas
Kittitas
Okanogan

— O OO0

.
N— —~ON

Governor Dixy Lee Ray also noted that, if required, "a more comprehensive
and detailed assessment of these and other such potential opporfunities
in Washington State could be provided."

Wyoming (Table [1-8)

The Wyoming Water Planning Program sent detailed information on dam
sites nominated by the State of Wyoming for the Corps of Engineers!
Special Small Dam Hydropower Study for DOE (see page 111-16). The
information sent included data on type, condition, and structure of
dams, possible customers for the power produced, stream flow, and
ownership. One dam, Keyhole Dam and. Reservoir. in Crook county, was
not included In the table because the percent of !ow-income people in
the county was 12.27 -- below the national average of 13.70 percent.
The letter from Wyoming, however, notes that two towns near the dam,
Sundance and Hulett, "are two lower income towns in Wyoming." This
fact points out the danger of relying on county-level data in deter-
mining sites near low-income communities. :
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TABLE 11-6

* — Energy Division, Dept. of Water Resources, State of Calif, (7/10/78)
*#% -~ Poverty Statistics from April 1970 Census of 1969 Incomes (CSA) . :
+ . Directory, Community Action Agencies and State Economic Qpportunity Office, Information Support Branch,

Communi ty Services Administration (Nov. 1977)

. CALIFORNIA
County* % Poor** |No. Poor** CAA+ Target No. of Names#* Capacity*
o ) o Owner
Population Dams* -
Yuba 18.28 1,693 No 1 Virginia Ranch Dam 0.5 Browns Valley I.D.
San Luis
Obispo 16,04 2,631 Yes 14,872 1 Nacimiento Dam 4 Monterey Co. F. C. &
. . W..C.D.
Butte 15.76 4,975 Yes 17,020 2 Concow Dam Insufficient |Thermalito I.D.
Data '
Sly Creek Dam 10 Oroville-Wyandotte
"I.D.
San Joaquin 13.98 6,581 Yes 40,576 1 Camanche Dam 6 East Bay M.U.D.
Plumas 13.96‘—,r 1,092 No 4 Antelope Dam 1 Cal. Dept. of Water
Resources
Frenchman Dam 2 "
Grizzly Valley "
Dam. 2
Little Grass
Valley Dam 14 Oroville-Wyandotte
1.D. .
Legend: Co. F.C. & W.C.D. ~ County Flood Control & Water Conservation District
: I. ~ Irrigation District
M.U.D. ~ Municipal Utility District
Sources:
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TABLE II-7

*Private communication from The Honorable Dixy Lee Ray, Governmor, State of Washington

**querty Statistics from April 1970 Census of 1969 Incomes, Community Services Administration
Directofy, Community Action Agencies and State Econémic Opportunity Office Information Support Branch,

Community Services Administration (Nov. 1977)

WASHINGTON
County¥* % Poor** | No. of Poor* CAA+ Target + No. of Name* Head* Ave. Flow
Population Dams* ‘ (cfs)*
Ferry 18.71 594 Yes 5,453 (for Ferry 1 | Granite Creek 30 20
Pend Oreille &
Stevens Counties
Kittitas 15.63 1,360 Yes 3,701 2 Lake CleElum 124 934
Eastern Diver-
sion Dam 56 - 1,066
Okanogan 14.59 2,475 Yes 4,068 1 Enloe Dam 60 2,300
Grays v
Harbor 13.81 3,094 Yes 7,396 . 1 Wynoochee Dam 162 1,260
Sources: -




TABLE 11-8
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WYOMING
County#* % Poor#** | No, Poor¥** CAA+ _ Target |, Number of Name* Owner¥* Height*
Population Dams* » o ~(Structural)
Fremont 18.33 1,814 Yes 8,795 (includes ~Pilot Butte| USBR
4 other counties) 3 Power
Plant
(retired)
Bull Lake USBR 81
Dam
Wind River No 1info 37
Diversion
Dam
Legend: USBR - U.S, Bureau of Reclamation

Sources:

*State Engineer's Office, Wyoming Water Planning Program, State of Wyormiing

**Poverty Statistics from April 1970 Census of 1969 Incomes, Community Services Administration
+D:lrectory, Community Action Agencies and State Economic Opportunity Offices, Infqrmation Support Branch,

Community Services Administration (Nov. 1977)




Wyoming has other potential small hydro sites, many associated with
large irrigation districts but as yet no in-depth analysis has been
done. ' :

Maine (Table |[-9)

The State of Maine is currently reviewing the hydroelectric potential

of small dams in the State. The numbers included here are ftaken from
Corps of Engineers' lists and are, therefore, subject to the pitfalls
previously noted. One interesting example is available, however.
Recently, an article appeared in Time Magazine (July 17, 1978, page 5)
on the rebuyilding of the Brown's Miill dam in Dover-Foxcroft, Maine.
Dover-Foxcroft, with a population of 4,000, is located in Piscataquis
county and 14.92 percent of the residents make incomes considered below
the poverty line. The new dam will provide power for adjacent buildings
owned by Charles MacArthur. MacArthur plans to rent out heated, Iighted
space to perhaps 60 different cottage industries for $1.00 a day. ‘

Missouri (Table |1-10)

There are over 3,000 dams in Missouri -- a fact which precluded detailed
analysis in response to this study's request. The Missouri Department
of Natural Resources, however, included information on several mills
which might feasibly be altered for hydropower generation. All of the
dams in Missouri's list are located within the criteria for low-income

- counties adopted here.

As noted above, the information from these tables. can only serve as
illustrations of possible potential. The purpose for including them
here: is twofold. First, it can be seen that the potential capacity as
well as the required interest at the State level does exist. Second,
there is a definite need for more information and detailed analysis on
a site-by-site basis in order to accurately assess whether or not
redeveloping-a specific dam will benefit any specific community.

As one example, there is an existing dam which once produced power at
Juliette, Georgia on the Ocmulgee River, formerly owned by the Juliette
Milling Company. The dam at one time had an installed capacity of
1,022 KW and an average annual generation of 2,000 KWh. Juliette is
located in Monroe County, in which 22.09 percent of the residents had
1969 cash incomes below the poverty line. This data, to be useful,
would have to be supplémented with detailed Information on the dam,
water flow, community, local industry and relevant institutional
problems. o
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MAINE
County* | % Poor#** No. Poor** CAA+ Target Populat_:ion+ Numbetr of Damsg*
(not developed for power)
Washington |  23.18 6,758 Yes 12,483 (includes
Hancock) 22
Aroostook 19.09 17,742 Yes 17,742 | ' 16
Waldo 17.01 3,913 Yes 3,913 19
Hancock 16.85 5,725 . Yes 12,483 (includes :
Washington) : 16
Somerset 15.85 6,364 Yes 10,253 (includes
‘ ’ ' part of Kennebec .
.county) 26
Knox 15.71 4,450 Yes | 4,450 9
Lincoln 15.27 3,103 Yes 8,857 (includes part of
’ Cumberland, all
Sagadahoc counties) 9
Piscataquis 14.92 2,418 Yes 18,080 (inéludes
Penobscot county) 31

Sources:
*Inventory of Dams in the United States, u.s. Army Corps of Engineers, May, 1975
**Poverty Statistics from April 1970 Census of 1969 Incomes, Community Setvices Administration
+Directory, Community Action Agencies and State Economic Opportunity Offices, Information Support Branch;
Community Services Administration (Nov. 1977)
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TABLE 11-10

MISSOURI
County* % Poor**| No. of Poor**| caat ~ Target . " Number of Dams*

Population Listed Name *

(No numbers for

Oregon 39.84 3,613 , Yes |individual counties) 1 Falling Spring
Shannon 37.05 2,660 Yes
» , 1 , Alley Spring
Douglas 36.36 3,328 Yes B | ' Topaz Mill
Ozark 34.49 2,143 Yes 3 Aid-Hodgson
Dawt Mill

Rockbridge Mill

Bollinger | 31.97 | z;éodvnmv-r Yes | 1 Dolle Mill

Carter | 27.44 1060 Yes » | 1 | w11 spring

- Iron T 2'7.32 N é,SZ& T ;fe; ” . ‘ 1 RObinSon Mill
Dent "24.52 ) ~_;831'MWU ‘Afeé;i ;‘“J'_ 1 Montauk Mill

Laclede | 22.90 4,527 Yes | 2 | Dry knob M1

: © oOrla Mill

Crawford | 20.90 | 3,006 | ves | | 1 Dillard Mill
Cape o o ' ' Appleton Miilh”
Girardeau | 14.51 6,736 Yes | 2 Bollinger Mill
Sourcest

*Private Communication from Robert S. Townsend, Acting Director, Division of Policy Development, Missouri
Department of Natural Resources, State of Missouri (6/28/178)
**Poverty Statistics from April 1970 Census of 1969 Incomes, Community Services Administration

Community Services Administration (Nov. 1977)




111, CURRENT GOVERNMENTAL PROGRAMS

As noted in the |ntroduction, interest in the development of small hydro-
electric sites has grown within the Federal government. In the face of
high fossil fuel costs and concern about environmental and safety hazards
of nuclear power plants, the search for alternatives has been broadened to
include such possible energy producers as the sun, the wind and water.

This section focuses on current programs (with reference to relevant past
activities) of the major agencies involved in the development of small
hydro sites: the Department of Energy (DOE), the Federal Energy Regula-
tory Commission (FERC), the Bureau of Reclamation, and the U.S. Army Corps
of Engineers. I|ts purpose is to pinpoint the activities of these agencies
as well as the level of their support for these efforts. Brief reviews
are also given of state and regional activities in New York, New Hampshire
and the Norfheasf region of fhe United States.

Before;examrnlng specific agency activities, however, Congressional atti-
tudes and initiatives must be addressed. Congressional support, of course,
is essential for a viable federal program.

CONGRESSIONAL INITIATIVES

In a recent arTicl? on Congressional and Administration interest in hydro-
power develdpment,' it was noted that "the President has managed to lose

the initiative on this issue... Congress has taken the lead." |t was
President Carter, in his national energy plan of April 1977, who first
ordered a study of the "potential for additional hydropower instaliations

at existing dam sites throughout the country." Since then, however, Congress
has taken over the Administration in "authorizing funds and mandating acgions
not requested -- and, in some cases, resisted -- by the Administration."

This situation has produced complaints from key Congressional supporters
of hydropower development. Senator John A, Durkin (D - New Hampshire ) is
the prime supporter on the Senate side and has accused Energy Secretary
Schiesinger of hindering renewable energy options, such as smali hydro and
solar. Durkin charged that "Sghlesinger wants to make it impossible to go
any route other than nuclear."

Congressional initiatives basically fall into three categories: authoriza-
tions for the Department of Energy; provisions for loans to promote small
hydro in the national energy package; and regulafory provisions, also in
the national energy bill.
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DOE Authorization Bills

Both the Senate and the House are agreed on the necessity for a small
hydroelectric research, development and demonstration program. Without
walting for an Administration request, Congress authorized $15 million (of
which $10 million was eventually appropriated for fiscal 1978) to demon-
strate the feasibility of small hydro projects and perform the necessary
back-up studies. In addition to these funds, $1.6 million in 1977 funds
had been reprogrammed late in the fiscal year, in response to pressure
from Senator Frank Church of ldaho, to begin a small hydro demonstration
at three dams at ldaho Falls which had been damaged by the collapse of the

- Teton Dam.

The Administration's 1979 budget request for DOE's new Hydroelectric
Resources Development Division was $28 million.

Loan Program

in May 1977, Rep. Richard L. Ottinger (D - New York) introduced legis-"
lation to provide $100 million a year in grants and loans to stimulate
development of hydro instaliations of less than 15 megawatt capacities..
Senator Durkin introduced a similar bill in the Senate a month later.

Both measures eventually became amendments fto the Public Utilities Regula-
tory Policy Act of 1977 (H.R. 4018) -- the public utilities reform segment
of the Carter energy package.

While the energy package as a whole has not yet been passed, the House and
Senate Conferees completed action on December |, 1977, on the section
dealing with Public Utility Regulatory Policies. The summary of the con-
ference agreement (which Is not an official document) provides for two
loan programs; one for feasibility studies ($10 million per year for 3
years) and the other for project costs ($100 million per year for 3 years).
Specifical ly, the summary states that:

The conferees authorized a Department of Energy loan program
tTo encourage the development of small hydroelectric facilities
in.-existing dams. :

Loans of up to 90% of the cost of feasibility studies for
hydroprojects may be made to the owner of a dam. The
balance of any loan shall be forgiven if the Secretary
‘determines that the prOJecf is not technically or eco~
nomical ly feasible.
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Loans for up to 75§ of the cost of a project may be made with
the following restrictions:

(1) preference shall be given to applicants who do
not have access to alternative financing.

(2) the maximum term of a loan shall be 30 yearsz

(3) +the proper licenses must have been approved.

Project cost loans would cover architectural, engineering, and construc-
tion costs and would be limited to those projects which have no signifi-
cant adverse environmental impacts.

Regulatory Reform

The Public Utility Energy Policies Act of 1977 also contains provisions
on regulatory reform, to "cut through the unnegessary'red tape and
accelerate utilization of this energy source.'"” - These provisions deal
with 1) lticensing procedures, 2) cogeneration, 3) rate structures and
4) exemption from Federal and State regulations.

(1) The Conference agreement directs the Federal Energy
Regulatory Commlssion to simplify and expedlte |icens-
ing procedures_for low-head hydroelectric projects at
existing dams.™

(2) The Conference agreement provides that the Federal Energy
Regulatory Commission (FERC) shall prescribe rules requir-
ing electric utilitles to offer to sell power to or buy
power from qualifying cogenerators or small power producers.
A small power producer is someone not primarily engaged in
generating or selling electric power (and) who produces less
than 80 megawatts of electricity from solid waste or renew-
able resources. A qualifying cogenerator is the owner of a
cogenerating facility that meets certain minimum size, fuel
use and fuel efficiency requirements prescribed, by rule,
by FERC.

(3) FERC will prescribe by rule procedures to ensure that the
rates set by State regqulatory commissions for such sales
~will be subject to specifled IImits and will not discriminate
agalnst the cogenerators, small power producers or customers
of the utility.

(4) FERC shall prescribe rules exempting qualifying cogenerators
and small power producers of up to 30 megawatts from State
utility regulations, the Federal Power Act, and/or the Public
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Utility Holding Company Act, if the Secretary of Energy
determines such exemption is necessary to carry out the
purposes of the Act.

In addition, the Federal Energy Regulatory Commission shali
have discretionary authority to gramt an exemption to Part |
of the Federal Power Act to any facility of less than I5
megawatts which is located on non-federal lands and uses
the hydroelectric potential of manmade condu&fs not built
primarily for the generation of electricity.

DEPARTMENT OF ENERGY ,

In introducing his national energy plan in April 1977, President Carter
made reference to the potential of small hydroelectric facilities as one
economic, alternative energy source. Carter noted that hydroelectric
capacity at existing dams "could be insta]|led at less than the cost of
equivalent new coal or nuclear capacity."

After what Congress consldered foot-dragging on the part of the Adminls~
tration, as noted above, $10 million was appropriated for a small hydro
program in the Department of Energy (See page |11-1 for Congressional
actions). Secretary of Energy James Schlesinger stated during Senate
hearings on March |, 1978, that: "when we identify the sites, there will
be a major emphasis on lowhead hydro. It is not -- any more than anything
else —- a cure-all, but it gi1l be a substantlial alternative, particularly
attractive in New England."

DOE's program to stimulate the utilization of low-head hydroelectric power
Is located in the Hydroelectric Resources Development Division,* of the
Office of Emerglng Emergy Resources under the Assistant Secretary for
Resource Applications. DOE's program, however, is decentralized since the
i daho National Engineerlng Laborafory does mosf of the confracflng for
studies.

To meet the objective of stimulating small hydro development, DOE's pro-
gram strategy is to: (!) provide financlal assistance for making assess-
ments of existing dams and, subsequently for new dams, for use by public
and private organizations In decisions affecting commercialization activi-
ties; (2) improve assessment technology to aid the private sector in evalu-
ating lowhead hydroelectric production at existing dam sites and new sites;
(3) stimulate the use of low~head hydroelectric energy by the reduction of
construction and equipment costs through an engineering development program;
(4) provide the prlivate sector with environmental assessments and improved
environmental assessment; and (5) provide the private sector with engineer-
Ing and economic informamation based on the results of specific feasibility
assessments (including conceptual designs) and the construction and

*The-gresenf director of fhls Division Is Richard McDonald, the author of
the Corps of Englneers 90-day study
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operation of jointly funded demonstration planfs.'o

The long-term objectives and goals of the DOE !ow-head hydropower program
are to: -

|. Assist'and encourage the private and non-Federal public
"~ sectors to accelerate the development of low-head hydro-
electric resources at suitable existing dam sites, with
emphasis on those sites with a rated capacity between
50 KW and |5 MW.

2. Encourage utilities over the long term to install hydro-
electric generating plants at new dam siT?s suitable for
low—-head hydroelectric power production.

For Fiscal Year 1978 DOE's program consists of six areas:

Resource Assessment

Engineering Development

Environment and. Safety
Institutional/Legal/Economic Analyses
Information Dissemination and Data Colilection
Feasibility Studies and Demonstration Projects

o 0 © o o o

In budgetary terms, $3.6 miliion of the $10 million appropriated in FY
1978 for small hydro is allocated to the first five program areas. The
remainder, $6.4 million, is being used for feasibility studies and demon-
stration projects. A brief review of the six areas follows.

Resource Assessment

'One of the priorities of the program is to refine and ekpan@ the past
inventories of existing hydro potential to obftain a more accurate resource
assessment. To this end, ongoing inventories of the U.S. Army Corps of

Englineers and the Bureau of Reclamation (in FY 1979) will be utilized. In
addition, the River Basin Commissions, under the Water Resources Councl|
(particulariy the New England River Basin Commission) will contribute

information. Aiso of interest, the University of Idaho is developing a
methodology to assist future inventories in collecting accurate, up-to-
date Information.

Engineering Development

The objective of the program on engineering development is to reduce the
costs of redeveloping dam sites. Specific technical problems to be dealt
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with include the physical limits of head size and turbine design. Of par-
ticular interest are methods for storing energy downstream since the small
hydroelectric producer often cannot meet the demand of consumers during
peak periods when storage capacity to match the demand curve is not practi-
cal for physical or environmental reasons or when rumn-of-the-river water
must be utilized. To be able to increase economic value by retiming pro-
duction of capacity and energy, solutions to the storage problem are being
investigated. Both the Bureau of Reclamation and the University of Idaho
are addressing these issues.

Environment and Safety

Environmental concerns seem to be minimal with regard to sites where dams
already exist (See page !V-1). However, the Department of Energy is
looking at this area because potential impacts increase as the possibility

- of added storage capacity becomes an attractive option. Specific problems

include the impact on fish life and the possibility of constructing fish
passage facilities. OOE is also interested in smoothing out the environ=-
mental impact statement process for small hydro developers.

This is a relatively low~level area in DOE's program but necessary in order

to anticipate posslible future problems if the wholesale development of small
hydro faclilities becomes more attractive to utility companies and other pri-
vate developers. )

lnsflfuflonal/Lega[/Economjc Analyses

Many observers, especially industry, view the removal of institutional

barriers as the critical factor in the development of small hydroelectric
facilities. This relates to the fact that the majority of small dams are
privately owned and these owners do not have the technical expertise nor
the capital to redevelop potential hydro sites. In line with DOE's objec-
tives to facilitate the commercialization of small hydro development,
activities in this area focus on identification of barriers and mobiliza=
tion of forces at the local level fto demand the institutional changes
necessary fo encourage rather than frustrate such development.

DOE contracted with the Applied Physics Laboratory of Johns Hopkins Univer-
sity to evaluate the institutional, environmental, and ecological factors
in the development of low-head hydroelectric power at existing dams in New
England. An interim report was issued in November 1977 with a second
report issued in February 1978, To go beyond the Johns Hopkins report by
concentrating on actual situations of redevelopment, DOE contracted for a
study by the Franklin Pierce Law Center of the University of New Hampshire
working with state energy offices nation-wide. |ssues which appear fo be
critical include water rights and water law, insurance, and the entire
regulatory system -- state, local and Federal.
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In addition to identifying institutional barriers, DOE's program is also
designed to identify and encourage legislative changes to make small hydro
development more practical and economical. To this end, a research group
of the National Conference of State Legisliatures is studying possible
state initiatives.

Data Col lection and |nformation Dissemination

Because of the massive amount of data needed to assess and evaluate the
small hydro potential of the United States and the increasing number of
projects and programs in this area, a comprehensive system of data collec-
tion and information dissemination is necessary. The Idaho National
Engineering Laboratory is developing a computer collection and sort capa-
bility to meet this need. :

Feasibility Studies and Demonstration Projecfs

Finally, the greatest emphasis, in terms of both funding and effort, is

on the feasibility studies and demonstration projects. The Department of
Energy solicited proposals in response to a Program Research and Develop~-
ment Announcement (PRDA) for determining feasibility of potential fow-head
hydroelectric power development projects at a variety of existing dam
sites. Proposals were considered for financial support to evaluate the
economic, engineering, and environmental feasibility and to develop concep-
tual deslign for these dam sites. In April, 1978, DOE awarded 56 contracts
out of the 200 .applications received as a result of this PRDA, with a
total funding of about $2.5 million and with a maximum award of $100,000
to individual projects (See Appendix E for list of projects awarded). The
feasibility assessment should take no more than six months. '

The applications for feasibility projects were ranked on a variety of
criteria. ODOE was interested primarily in diversity to illustrate the
feasibility of a wide range of potential sites and uses. Regional dis-
tribution was a factor as well as variety of types of developers (for
example, public and private, utility companies and individuals). The
resulting feasibility studies will cover different end uses (from power
generation to selling to a central grid to local immediate uses such as
industry) and a variety of dam sizes (from 12 feet to 65 feet heads, 250
KW, to close to 14,000 KW the cut-off point).

On June 23, 1978, DOE issued a "Program Opportunity Notice" (PON) on "Low-
Head Hydroelectric Power Demonstration Projects'" (PON ET~78-N-07-1711)
with a closing date of September 20, 1978. Proposals are being solicited
for the design, construction, and operation of a low-head hydroelectric
power demonstration plant at the site of an existing dam where feasibility
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assessments have already been completed. The objectives of this demonstra-
tion program are fo:

(1) demonstrate that .the commercially available technology is
economical ly viable in a commercial-sized plant for |ow-head
hydroelectric power generation;

(2) obtain realistic cost data from which commercial production
costs can be predicted with a high degree of confidence;

(3) address specific marketing, environmental, legal and insti-
tutional concerns and identify opportunities for direct parti-
cipation of the private and public sectors in development and
demonstration of low-head hydroelectric energy;

(4) demonstrate that low-head hydroelectric resource utilization
is compatible with other uses of water;

(5) oprovide data on dam safety and structural integrity; and

(6) disseminate initial economic and financial data regarding the
cost of operaflng and maintaining low-head hydroelectric power
facilities. .

Cost sharing will be on the following basis:

The proposer must finance 50% or more of the entire demonstration
project. |f the proposed demonstration project consists of a
series of "n" number of co-dependent dams, the maximum cost-sharing
that DOE will consider is 50% of 1/n of the total project costs.

For each gward DOE's maximum financial participation will be $5
million.
Two or three demonstration projects will be awarded under this PON. A
second PON for demonstration projects will be issued fater to coincide

with the completion of the 56 feasibility studies prevuously awarded by
DOE.

In conclusion, DOE's program can be characterized as a "market pul I"
approach. Rather than forcing small hydro development from the top down,
DOE hopes to encourage those at the state and local level fo break down
barriers fto development by DOE's illustration of the economic, social and
environmental feasibility of small hydroelectric power generation.

FEDERAL ENERGY REGULATORY COMMISSION

Early in the infancy of water resources devélopmenf, Congress realized

* Since completion of this study, DOE's share of finmancing has been reduced.
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that it could not continue to authorize each water project through speciat
legislation. Therefore, Congress divided its authority, refaining the
direct authority over Federa! development and delegating to the Federal
Power Commission through the Federal Water Power Act of 1920 the authority
to license nonFederal hydroelectric developments. The Act was substantially
amended and took on its present form in 1935, The Commission is authorized
to license non-Federal developments that (1) occupy in whole, or in part,
lands of the United States; (2) are located on navigable waters of the
United States; (3) utilize surplus water or water power from a government
dam; and (4) affect the interests of interstate commerce. Court interpreta-
tions of the Commission's jurisdiction have defined this authority so that
it covers virtually all projects.

For any potential developer unsure of the jurisdictional status of a project,
there is a relatively simple legal procedure that can be followed to obtain

a Commission decision on a particular project. . A Declaration of Intention
filed pursuant to Part 24 of the Commission's Regulations is a formal request
for a jurisdictional finding. The requirements of Part 24 are short and
uncomp| icated, and can be completed with a minimum of data, much of which

is usually available from published sources. A simpler and more direct
method is to reque?I an unofficial opinion from the FERC Staff. Usually

this will suffice.”’

Federal Power Commission studies with respect to the hydroelectric power
resources of the United States are made under the provisions of section

4(a) of the Federal Power Act, which authorized the Commission "To make
investigations and to collect and record data concerning the utilization

of the water resources of any region to be developed, the water power
industry.... and concerning the location, capacity, development costs and
relation to markets of power sites ... " Publication of the results of .
these studies, authorized by section 4(d) of the Federal Power Act, is to
facilitate use of the data by various Federal, State, local, and inferng#ional
bodies, and industry concerned with water power resources developmen‘r.l

On January |, 1976 the Federal Power Commission issued the seventh in a series
of reports on Hydroelectric Power Resources of the United States: Developed
and Undeveloped. The report presents data on the capacity, generation and
other characteristics of the developed and undeveloped hydroelectric power
resources of the United States. Principal statistics are shown by major
drainages and river basins and by geographic divisions and States. Earlier
editions were published for the years 1953, 1957, 1960, 1964, 1968 and l972.|6

The Federal Power Commission's data for developed projects is Iimited to
those with installations of 100 KW or greater and includes all projects for
which the Commission had granted, or received an application for, a |icense.
For undeveloped projects, projects with proposed installations of less than
5,000 kilowatts are generally not included in the undeveloped listings unless
they have FPC licensing status or are authorized for Federal construction.
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The 58-year old FPC has been operating since October |, 1977 as the Federal
Energy Regulatory Commission, or FERC. When President Carter proposed a
reshuffling of the energy bureaucracy early in 1977, he suggested that the

FPC be made part of the Department of Energy. But Congress, fearful of vest-
- ing too much authority over energy pricing in the hands of the executive
branch, decided over President Carter's objections to establish an independent
commission and fo give it even more duties than the FPC had.

When the Energy Department came into existence on October | after enactment

of the Department of Energy Organization Act (91 Stat 565), the new FERC also
was born - and was placed in the unusual p?§i¢ion of operating as an independent
agency within the realm of the department. _
One of the major obstacles to increased small hydro development has been the
iengthy and, therefore, expensive process in obtaining |icenses from the FERC
(See page V-2 for explanation of the process). To alleviate this situation,
the FERC's Licensed Projects Division* has been working to simplify licensing
procedures for small hydro developments.

On April 21, 1978, the FERC issued proposed changes in its rules and regula-
tions to institute a short-form |lcense for small projects (1,500 KW or less).
This is the first of a three~phase program to simplify all its regulations.
The FERC is now in the.process of preparing simplified regulations for pro-
Jects 15 MW or less located at existing dams or other facilities. The target
date for issuance of these regulations is September 1978. FERC would then
beglin revising regulations for projects of more than 15 MW installed capacity.
There is also under consideration proposed revisions for processing Permit
app!l ications. The intent is to reduce this to as little as three months.

The FERC is also considering other changes such as (1) shorter agency
comment periods; (2) earlier start of Staff environmental assessments and
other studies; (3) elimination of application processing steps; (4) institut-
ing memoranda of understanding with other Federal agencies; (5) issTgnce of
guidelines to assist applicants; and (6) an increase in FERC Staff.

BUREAU OF RECLAMATION

Performing in the |7 Western States area since 1902, the Bureau of Reclamation
within the Department of |nterior has constructed and currently operates 49
powerplants with a combined capacity of 9,705 megawatts. The Bureau has con-
structed over 16,000 miles of transmission lines and 295 substations. In
addition, Reclamation has under construction five hydroelectric power in-

stal lations with a total capacity of 3,445 MW.

The 1977 legislation creating the Department of Energy transferred for opera-
tion all but 276 miles of transmission lines and approximately one—half of
Reclamation's former substation transformer capacity fto the DOE's Western
Area Power Administration located in Denver. With some simplification, a

*¥Ron Corso, the Deputy Director of the Licensed Projects Division,
has been particularly involved in this endeavor.
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general explanation of the fransfer is that Reclamation will continue to
construct, operate, and maintain transmission and substation facitities
that directly supply power to Reclamation operated water supply projects.

In February 1977 the Bureau issued a report on its Western Energy Expansion
Study (WEES). The study was conducted in order to pinpoint:

.«es0pportunities to respond to. urgent needs for additional
electrical power and energy in the WestT which can make an
effective conTribuTion,go conservation of dwindling oil and
natural gas resources.

This study was not an alli-inclusive inventory but an attempt to draw pre-
viously formulated ideas "off the shelf" of regional planners. Focus of
the study was primarily on development of hydroelectric power, including
pumped storage, at both new sites and existing facilities. Few small scale
hydro projects were identified, however. Other opportunities relate fo
development of electrical energy using solar (direct radiation and wind) and
geothermal resources. In addition to developmental opportunities, several -
matters of a policy nature were discussed and evaluafed As a result of the
study the report recommended that:

Rec1amaTion»iniTiaTe an. accelerated program for investigation
of additional etectric power and energy development in the
West. In this accelerated program, highest priority should

be given to uprating of existing Reclamation powerplants and

to expanding power and energy production at existing Reclamation
developments. Immediate consideration should be given to ap-
praisal and feasibility studies of large hydroelectric pumped-
storage powerplants. Hydroelectric and pumped-storage inventories,
studies of a policy nature, and studies of possible integration
of solar and geothermal energy.iago Reclamation power systems
should also receive early study.

Due in part to the timeliness of the WEES, the Bureau received the Carter
Administration's support for significant increase in hydroelectric planning
activities of its fiscal year 1978 and 1979 General Investigations programs.
Included in Reclamation's fiscal year 1979 plan formulation program, and

also proposed in the WEES report, is a study entitled Low-Head Hydroelectric
Evaluation and Inventory. This is a planned 3-year effort costing $900,000.
The primary objective is to determine the economic and environmental via-
bility of specific small hydropower sites in the Western United States and

to provide a full evaluation and estimate of the magnitude of potentials in

the area. Emphasis will be placed on small hydro potentials at exisTing
water resources facilities such as dams, canals and waterways. It is antici-
pated this low-head study will be executed much in the manner of the Western

Energy Expansion Study. The Bureau plans to begin to develop study method-
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ology and criteria soon so that the inventory effort may begin early in FY
1979. As an initial effort, the Bureau will develop simplified hydrology
routines to be used by all regions for a first-cut evaluation of the power
potential at any given small hydro site. Close liaison will be maintained
with the Corps of Engineers so that the Bureau's study methods and results
will be consistent with the efforts under the Corps of Engineers' National
Hydropower Study.

In addition fo its developmental role, Reclamation has an active research
function, which includes energy-related special studies totalling nearly

$5 million in budget over the next four years. Included in these activities
are research efforts related to small hydropower technology being under-
taken cooperatively with the Department of Energy. Five research studies
are: presently being initiated under this cooperative agreement. They are:

(1) A Study of the Lower Limits of Practical Application;
(2) A Power Marketing Study;

(3) A Study of Standardized Inlet/Qutiet Designs;

(4) A Study of Standardized Precast Modular Construction;
(5) A Study of Power Grid Interties.

“The Lower Limits of Practical Appiication study will define the hydraulic
head and unit size lower |imits for which low-head power generation can be
feasible in terms of both technical and economic factors. The study is being
[imited to practical physical and economic lower l|imits. Other factors such
as environmental, and social impacts will not be evaluated.:

The Power Marketing research will Identify the major factors involved in power
marketing, such as type of power, customers, and systems integration. The
objective is to provide insight on the salability of small hyropower and its
potential for generating sufficient income to recover costs over a minimum of
50 years or the economic life of the facility. ‘

The first effort of the Standardized Inlet-Outlet Structures Study will include
a state-of-the-art review to determine current design practice regarding en-
trances and diffusers for small head turbines. The ultimate objective of the
research will be to prepare a design manual to standardize the design of the
flow passages with respect to hydraulic and structural parameters.

The intent of the Precast Modular Consftruction study is fto develop precast
concrete modules which can be independently fabricated, transported, and
installed to form a solid water barrier. This should have technical and
economic advantage In small hydropower facilities development.

The Power Grid Intertie study Is important because a large number of small
hydropower installations in a given power system may be expected to create
system stability problems. In general, use of a significant number of
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bulb turbines (for explanation, see Appendix B) could be more sensitive
to. small variations in power flow with a greater potential to disrupt the
system.

Atso included in the FY 1979 budget is a request for funding of four small
‘hydro, site-specific appraisal studies at:

o. Yellowtail-after-Bay (Montana);

o Willwood Dam and Reservoir (Wyoming);

o Red Bluff Division Dam (California);

o Boise Diversion Dam (this is one low~head site out of a
potential four-unit generating complex in the Boise, |daho
area).

The appraisal studies will be completed in one to two years, after which the
Bureau will recommend for or against a feasibility study. The results of

feasibility studies will determine whether or not the Bureau seeks construc-
tion and authorization funds. Feasibility study and construction authorities
must be individually obtained from the Congress (in the House, the Public
Works Committee; in the Senate, the Energy and Natural Resources Committee)
for each site.

U.S. ARMY CORPS OF ENGINEERS

The U.S. Army Corps of Engineers has traditionally been responsible for
rivers and harbors as part of the federal government's jurisdiction over
navigable water. As time passed the Corps grew more firmly entrenched

in its public works role and became increasingly "civilianized." Eventually,
it became an autonomous agency with strong ties to the public works committees
of the House and Senate. Initially the Corps of Engineers discouraged dam
building for hydroelectric power since dams would interfere with navigation.
In 1909 however, Congress required the Corps:.

«..To consider hydroelectrical power in their river studies.
In 1925 it more forcefully required the Corps of Engineers
to recommend toca%fonS‘fhaT might be developed for hydro-
electrical power.

Presently the Corps has JUFISdICTlon over all dams on federal properfy and is
now in the business of consTrucTnng hydroelectric facilities.

Prior to the 90-day study on hydro potential mandated by President Carter,
the Corps compiled a comprehensive inventory of dam sites in the United
States for the report of the National Program of Inspection of Dams, issued

in May [975. The data in this report shows that there are approximately
49,000 dams in this country of at least 25 feet in height. The information
contained in this inventory, however, was incomplete and sometimes inaccurate.
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Therefore, the Water Resources Development Act of 1976 (Public Law 94-587,
October 22, 1976) authorized the Corps of Engineers to conduct a "National
Hydroelectric Power Resources Study'" (NHS). Congress appropriated $7 million
for the study which is fo be completed within 3 years. In addition to the NHS,
$5 million was appropriated per fiscal year for 1978 and 1979 to undertake
feasibility studies of specific hydroelectric power installations on already-
authorized federal projects. To achieve the purposes of the study, the Corps
established the following objectives:

(1) to analyze and deflne the nation's needs for hydroelectric
power;

(2) . to assess the potential for increasing hydroelectric power
capacity and generation; :

(3). to determine the feasibility of increasing hydroelectric
generation capacity by development of new sites, by the
addition of generation facilities to existing water
resource projects, or by increasing the efficiency and
reliabil ity of existing hydropower systems;.

(4) to anmalyze the current institutional and policy setting
for hydroelectric power planning, development, marketing
and utilization;

(5) to assess the genmeral environmental and socio—economic
impacts of hydropower development;

(6) to recommend to Congress a national hydropower development
program and a set of institutional and policy modifications
which would increase the effectiveness of existing and
future hydropower developments,

To meet these objectives there are basically three parts.of the study: \
inventory of hydropower potential; formulation of hydropower plans; and
special studies on institutional and structural issues.

One of the primary purposes of the National! Hydropower Study is to provide
an accurate assessment of the national potential for increasing hydroelectric
power capacity and generation. This assessment will not be |imited to re-
sources under the jurisdiction of the Secretary of the Army. (although later
detailed studies will), The assessment will include information from other
Federal agencies such as the Bureau of Reclamation and the TVA, will address
conventional hydroelectric potential (both high head and low head) and pumped
storage,. and will| attempt to provide an estimate of the potential that. could
be realized through reallocation of existing reservoir storage, modification
of existing project operations, and through uprating existing units or
through possible advances in mechanical technology.
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The assessment and evaluation of the physical potential for hydropower genera-
tion will be a continuous activity over the entire three-year study effort.
This part of the overal! study can be divided into three major categories: a
preliminry inventory; hydropower assessment and evaluation studies; and studies
of special topics. :

Preliminary tnventory. The preliminary inventory will be initiated and com-
pleted during FY 1978. The inventory will proceed in two steps. The initial
activity will produce a comprehensive listing of existing projects and wun-
developed sites, will require rough screening based on estimated capacity

and will require a limited amount of supplemental data to be collected. A data
col lection form has been developed for Phase | of the pretliminary inventory.

The second phase of the preliminary inventory is directed toward estimating
the hydropower potential (capacity and average annual generation) of all
sites identified in Phase | and the collection of a common set of data for

a limjted set of the projects or sites. The preliminary inventory will be
the major source of information on the national hydroelectric power potential
for an finterim report which will be prepared by December 1978.

Hydropower Assessment and Evaluation Studies. Because of time and funding

I imitations, the estimates of capacity and energy included in the preliminary
inventory conducted during the first year of the study will be based primarily
on existing data sources and | imited analysis. During the second and third
years of the study more detailed studies will be conducted. The purpose of
these studies will be to upgrade the data, analysis and evaluation for the
most promising projects identified during the inventory. Major emphasis will
be given to confirming the reliability of data and analysis associated with
the hydrology of the project, economic feasibility, environmental and social
impacts, marketability of the power, and compatibility of the hydropower
development with other water requirements in the region or project area.
Detailed specifications for these studies will be developed later and will
depend largely on the number of projects carried forward from the preliminary
inventory.

Separate Studies of Hydropower Potential. <Certain topics will not be handled
on a site-by-site analysis basis. These topics include pumped storage,

real location of storage, modification of project operation, potential for
uprating existing units, and an assessment of the national small-scale hydro-
power potential. Only the assessment of small-scale hydropower potential
will begin during FY 1978. Work plans for the other special studies will be
developed later.

The special study on hydropower potential associated with low-head generation
technology is required by the legisiation authorizing the National Hydro-
power Study. The special study will evaluate the state-of-the-art in order
to properly assess the potential of bulb turbines and other low-head turbine
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generators. Information will be developed on cost, efficiencies, operating
characteristics, and other technical performance data. Based on the results
of this study, guidelines will be developed for use in conducting a compre-

hensive survey of potential low-head hydroelectric installations.

In addition to the physical inventory of hydropower potential two other
activities will be carried out under the National Hydropower Study. The
second activity will focus on analysis of existing forecasts and projections
of energy demand and possible alternative projections based on future energy
policies and technologies.

The third. activity under the NHS will include special studies on such topics
as technology assessment of low-head hydropower, hydropower marketing policy,
hydropower potential at existing small dams and hydropower potential by re-
al location of storage. .

In addition to the National Hydropower Study, the Corps of Engineers' Institute
for Water Resources is engaged in several activities specifically for DOE's
smal | hydro program. '

First, in order to contribute to DOE'S "resource assessment," the Corps is
refining and expanding its 977 inventory of existing dams. Instead of a
statistical approach on a basin-by-basin basis, the new study will be site~
specific. Using Corps and FERC lists, the Corps will recompute the power
potential at each individual site and break it down by dam, basin, state,
etc. This inventory is "“partially" funded by DOE since information from the
Corps"' National Hydropower Study will be used to improve the inventory.

DOE is completely funding a Corps project to compile a "guide manual" for

. conducting feasibility studies for small-scale hydro projects. Despite the
fact that fthis effort will not be able to contribute to the fea5|b|||fy
studies recently awarded by DOE (since appendices will be submitted in
November 1978 with the final report due in early 1979) the purpose is to
provide assistance to future developers. Appendices to the study will
detail such topics as hydrological analyses, how to investigate structural
integrity of dams, physical facilities, electrical-mechanical design, and
economic and financial feasibility. In addition two. case studies will be
‘included to illustrate how a feasibility study ¥s conducted in practice.

Finally, the Corps recently completed a special study for DOE (funded by

the Corps) to identify 100 promising sites (two per state) for potential

development. State water resource officials in each state were contacted
in order to come up with this list.

STATE AND REGIONAL PROGRAMS

In addition to the above Federal programs several states have initiated
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programs. These states are mostly located in the Northeast where
electricity costs are high and old dams are abundant. As the feas-
ibility of small hydro for electricity generation is demonstrated,
other regions may become more involved in this area. For the purposes
of thiis. report, however, programs in New York are summarized, as well
as recent studies done for the state of New Hampshire, the New England
River Basin Commission, and the nine states of the NorTheasT region of
the United States.

New York State

in June of 1977 New York State Energy Research and Development Author-

ity (NYSERDA) contracted with the Center for Reglonal Technoilogy of the
Polytechnic Institute of New York to conduct two studies on small hydro-
power: (l|) to produce an inventory of all existing dams whose potential

~was at least 50 KW and (2) to select up to. 20 representative sites and

examine them in greater detail to uncover the institutional, financial,
environmental and legal problems associated with each ftype of site.
This work is well under way and an inventory listing 1500 sites has
been published. New York State has on record over 6300 dams. In
addition Polytechnic has received either by phone or mail the names
and itocations of several hundred others that do not appear on any

list. Phase |1 of this project consists of the selection of up to 20

representative sites to be investigated in greater depth. The work

to screen down the randomly selected sites is now under way. The
Center's field team consists of experts in *he field of hydroelectric
generation, dam construction, site geology, environment, sociology,
plus support staff. The studies of selected sites will be complete by
August 31, 1978.

In addition NYSERDA al!so retained the Center to help prepare applica-
tions for feasibility studies as sponsored by DOE out of idaho Falls
(See above, page |I1-7). Eight such proposals were prepared and sub-
mitted. The Center was given the responsibility of meeting with all
parties to each proposal (NYSERDA, the site owner, the Center and the
engineers), ironing out differences and certifying to NYSERDA that ali
proposals were properfy completed. In addition NYSERDA has further
retained the Center fo oversee the feasibility study work on the four
proposals that have been funded by DOE as well as fol lowing the progress
of one successful proposal submitted by Niagara Mohawk independent of
the State.

It is clear that the New York State Legislature is taking the redevelop-
ment of "small scale hydropower seriously. An allotment of $500,000 has
been made by the Legislature to the Institute for the work to be done
principally in the small hydropower field. This is in addition to any
other money NYSERDA wishes to spend.



it - 18

NYSERDA is not the only entity within New York State that has developed
a lively interest in small scale water power. The Army Corps is
conducting an assessment as is the New York State Electric and Gas
Company. This private utility, which at one time operated numerous.
hydroelectric sites, is once again looking to redevelop both its
previously retired sites and open new ones. Their first steps at this
time are cautious. However the Power Authority of the State of New:
York is mot so timid. This authority has been |ikened to the state's
TVA. |t produces power to be sold wholesale to the private utilities
and to governmental units. The Power Authority has up to now operated
only two hydro sites: Niagara Falls and the Moses Dam on the St.
Lawrence Seaway. Using the inventory developed at the Center, they are
seeking other suitable sites, particularly those located on municipal
water supply systems. The Power Authority has presently contracted
work to Tippetts—-Abbett-McCarthy-Stratton to do the feasibility studies
on installing hydroelectric gemeration on two New York City aqueducts.

Niagara-Mohawk Is the largest private utility in New York in terms of
the size of its sservice area. 1t is perhaps one of the leaders in the
redevelopment of small hydropower. One year ago they announced a $200
million program over |5 years to bring back on line 200 MW of power at
15 sites. As mentioned before, NYSERDA has received 4 awards from DOE -
to perform fea sibility studies. These sites are:

(1) Lake Placid: the site of the next winter Olympics has
two sites as part of a cascading system. Together they
have a potential of 500 KW.

(2) Watervliet: a small city north of Albany is now using
- water power to drive pumps that operate its municipal
water supply system. A 1200 foot penstock delivers 90%
of the water to drive the pumps and 0% is used for human
consumption.

(3) Croton Falls: this is an old mill now declared a local
historical landmark. |t once produced hydroelectric
power and now has recentiy been converted to produce
cel lulose insulation. The site is located on an outlet
to the New York City water supply system and is guaranteed
a low of 47 cubic feet/second (cfs). Often the flow
exceeds this minimum,

(4) High Falls: an old utility site owned by Central Hudson
who now is looking to study its potential for redevelopment.
I+ once was rated at |.| MW and the civil works are
entirely intact with the exception of a plugged penstock.
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In addition Niagara-Mohawk has been awarded one proposal to study the
redevelopment possibilities at Little Falls, N.Y. This site once
betonged to them and produced power. Many years ago /it was abandoned
and turned over to the ftown. This site lies on the Mohawk River which
paraltlels the Erie Barge Canal.

New Hampshire

The Sfafe of New Hampshire convened a commission to study the potential
of small hydro development. The commission, in ftheir report, concluded
that:

If all retired hydroelectric stations listed in tThe report

were developed, the additional electric power capacity available
would be 51,000 KW, Estimated annual generation would be 250
milllon KWh. A+ present per capita rates of comsumption this
additional capability might, at times when available, satisfy
the general electrical power requirements of about 40,000
people in New Hampshire, thereby saving about 430,000 barrels

of oil each ygar. These considerations argue strongly for
reactivation.

‘New England River Basin Commission

An ad hoc committee was formed to produce a report for the New England
RiveprasTnIS?mmissTon on the potential of undeveloped hydropower in

New England.“” The report noted that New England fis even more dependent
on expensive, imported fossil fuels than other sections of the country
and at the same time may not be developing its full potential of
hydropower. Among the committee's findings are that there are 18 sites
with a. benefit-torcost ratio between 0 and 1.0 which merit further

study. The installed capacity of these sites, if developed, would be
1,805,000 KW with a total construction cost of $§1.42 billion. Sixteen of
these plants are in Maine and New Hampshire and and one each is located in
Massachusetts and Connecticut.

Other conclusions of the report are:

There is an estimated number of some 800 small dams in

New England that have previously been utilized for power
generation but are now im varying degrees of disrepair or if
not previously used for power generation may have power
potential. There has been an increasing awareness of these
and interest in restoring or developing them. The thought has
merit and should be explored. The generating capacity of each
would be small, averaging in the range of 200 to 500 KW.
Assuming that 30% might be developed, the total capacity could
amount to 85,000 KW. Cost and average annual output are not
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ascertainable pending further study. This power could possibly
be used for zfreef l'ighting, municipal buildings, and light
industries.? .
The committee recommended that the New England River Basin Commission
undertake an in-depth study of hydroeilectric power in order to begin to
alleviate the impacts of future cost increases of fossil fuel.

Northeast United States

At the request of the Allis-Chalmers Hydro-Turbine Division in York,
Pennsylvania in February 1977, the Center for Regional Technology at
the Polytechnic Institute of New York prepared a regional marketing
assessment of potential for hydro-power development at existing |ow-
head dams in the Northeastern United States. Nine States were included
in the study: Maine, New Hampshire, Vermont, Massachusefts, Rhode .
Island, Connecticut, New York, New Jersey and Pennsylvania.

The Center concluded that a definite market exists for low-head hydroelectric
technoliogy in the nine Northeastern States. After office and map

studies reviewed approximately 5,300 existing dams with useful information,
the site inventory yielded approximately 1,600 existing low-head dams

(with heads from 10 to 45 feet) which are estimated to be capable of
producing hydroelectric power within the range of 50 to 5,000 KW

potential. ‘
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V. ENVIRONMENT AND SAFETY CONSIDERATIONS

There is fairly widespread agreement among governmental and environmental
representatives that the rehabilitation of existing small dam sites
poses almost no threat to the ecology or environment. The Johns Hopkins'
study on institutional barriers to small hydropower development for DOE
canvassed individuals of several environmental groups® and found that:

Almost unanimously these individuals felt that run-of-theriver
operation at existing dams would cause "no difficulty" or was
environmental ly benign.

A dam designed for peaking power operation that would result in raising
and lowering water levels in the river or In a reservoir, however,
could be more disruptive.

At a DOE-sponsored seminar on small hydropower in New Hampshire in
1977, a panel was set up to assess potential environmental and safety
impacts of both retrofitting old dams and building new dams. The panel
concluded that "low-head hydroelectric operations Sffer-a_minimal long-
term disruption of river and stream environments."< However, there are
important issues which must be addressed before concluding that any
specific site will not damage the environment. The rest of this section
is excerpted from the Environment and Safety Panel report of the New
Hampshire seminar and is included in order to point out what these
issues are.

Environmental Concerns

The aspect of fish passage, the panel wrote, is the most important
environmental concern of small hydroelectric facilities. Because of
its small physical size and relatively non-polluting operation, these
hydro facilities should not be a threat to plants or mammals near the
site. Nor should small hydro cause any major problems with surrounding
communities. Fish passage was the one area of major concern expressed
by the panel.

The solution of fish passage would have to be based on a regional

study which would indicate the most appropriate method to incorporate
intfo the dam structure such solutions as fish ladders or fish elevators.
This pertains to both retro-fitted and new dam sltes. '

The development of a new dam site does pose more environmental problems
than the retro-fitting of a previous structure. Land use, water,
impoundments, dissolved oxygen, nitrogen, alterations in stream, and
toxic materials during construction are all factors. that are more
prominent in new dam development than in retro-fitting.

*New Hampshire Environmental Coalition, Conservation Society of Southern
Vermont, Audubon Society of New Hampshcre Sierra Club, American Rivers Con-v
servation Council, Environmental Policy Center, National Wildlife Federation.
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|t is important to note that the above panel concliusions were made with
the understanding that the operation of the dam would be run-of-the-
river for base-|ine production. |f these dams were designed for peak
power production, the resulting water shed disturbance couId have more
far reaching and dangerous environmental impacts. :

Although the retro-fitting of old sites appears to be generally of less
environmental consequence, the problem of silt build-up behind the dam
over a period of inactive years could be a major concern. Methods to
deal with the removal of silt should, once again, be based on a specific
site appraisal. The silt should not be flushed through the sluice

gates if a great amount exists.

Environmental Assessment

The panel concluded that a generic evaluation of potential sites on a
national level would be futile. The factors of terrain, fish passage,
archeological or historic value, community co-existence, and the
important differences between refro-fitted and new sites make it
impossible to obtain useful generic guidelines.

Site-specific baseline date, the panel wrote, would be the most accurate
method of environmental appraisal. This data would be generated by
monitoring environmental factors prior fo and during operation. In the
case of a demonstration site, this procedure could be followed to obtain
data relevant to other future sites in the region. Because regional
conditions vary, all policy decisions arising from a demonstration,
however, would only pertain to the particular area of the demonstration.

Safety Concerns

New sites have distinctly different safety problems from retro-fitted
sites. With a new site, the quality and safety of the structure are
insured by the construction standard of the American Society for Civil
Engineers (ASCE). On the other hand, assessing the structural stability
and safety of a site designated for retro-fitting can be extremely
difficuit. In order fo provide a standard of safety in retrofitting
projects, guidelines may have to be estabili'shed for developers.

As in environmental concerns, the size of the dam is directly related
to the potential hazard. Any guidelines established shouid take
different size requirements into account.

‘Occupational Safety and Heailth Administration (Q0SHA) standards are .
applicable to the developers, operators, and employees of small hydro-
electric sites. |f maintained, the panel felt that these standards
would provide adequate personal safety measures.
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Liability of the owners of a dam is an area of safety that blends into
the legal aspects of site development (See Section V, page V-9 on
"Insurance Availability"). Because of the potential danger to downstream
property posed by an ill-maintained dam, existing safety regulations in
malntenance should be rigidly enforced to provide maximum protection

from dam failure.

Because of the site-specific nature of hydropower development, general
guldelines would be very difficult to use.  The Johns Hopkins' study
includes a partial list of environmental organizations and goyernmental
agencies that might assist in assessing environmental impact.” This
list appears in Appendix F. '
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V. INSTITUTIONAL BARRIERS TO SMALL SCALE HYDROPOWER DEVELOPMENT

Institutional factors are offen cited as the primary impediments to the
development of small scale hydropower. This section considers four such
issues: utility company attitudes toward small hydro; licensing and
other regulatory requirements; insurance availability; multiple usage;
and, ownership of dams.

~ Utility Companies

The barriers to hydropower development revolve around the concept of
centralized vs. decentralized power production. The conflict arises from
the issue of who should use and develop the small sized dams.

The utilities feel that they, if anyone, should have the option of

control ling smal | hydroelectric dams since it would be reasonable to
assume that the utility would have to buy the excess power produced. The
utilities demand "total control" because of their concern that power from
smal |- dams will not be able to meet peak customer demands. A dam is of

no use to them unless it can be brought "on line"™ at a moment's notice; -
if the utility does not own the dam the possibility of the owners'
inability to bring the dam on-line during peak loads could disrupt service
to the utility's customers. ’

As an example of utility interest in small hydro, the Niagara Mohawk

Power Corporation is the most advanced New York utility concerning
‘hydroelectric development (presumably so since they own the most dams in
New York State). Niagara Mohawk has owned and/or operated hydro generation
representing 660 MW, | They plan by 199! to re-open |5 abandoned power
dams ranging from |.4 MW to 25 MW with the tfotal development program
capacity of 205 MW. The Granby Project_will consist of a completely new
10,000 kilowatt powerhouse instal lation? and will be operating by 1981.

The problems encountered with utility or centralized hydroelectric pro-
duction however, are two-fold. First, roughly half of any electric bill
represents fixed distribution costs needed to pay the overhead of a
sprawling energy system: transmission lines, transformers, cables,
meters and people to read them, planners, headquarters, etc. For elec-
trical and some fossil fuel systems, distribution accounts for more than
onehal f of the total capital costs. Local or decentralized energy
systems can reduce or even eliminate these infrastructure costs.

A. second problem is that a centralized grid increases the likelihood and
magnitude of mal functions, mistakes and deliberate disruptions. A small
fault or a few discontented people could turn off a country.



Despite these problems, utility companies maintain that the development
of small-scale hydropower will be best realized within the centralized
power system concept. Slince low-head dams have intermittent power pro-
duction during both summer (due to the dry season ) and winter (due to
freezing), the peak demand seasons for utilities, small-scale hydroelec-
tricity would contribute little to the utilities! ability to serve its
customers. I|f a decentralized system were set up in which municipalities
or cooperatives generated power for local use, however, the potential of
smal | hydro generating capacity could be better utilized. The central
problem that remains is how to provide enough power to meet peak demands.

It is interesting to note here that while most utilities have not been
actively developing the small-scale market, they have been crucial in
deterring "outside" developers. In a series of Op-Ed articles in the New
York Times, a Rev. G.H. Jack Woodard pointed out that an "entire creek
bank had been bought by a New York Power Company (Niagara Mohawk) and
resold with a deed restriction prohibifing forever the use of the pro-
perty for the generation of electricify."” He further claimed that :
"hydroelectric power gengrafing installations exist which are deil iber-
ately not being used..."” in reply, James Bartlett of Niagara Mohawk,
claimed that "by retaining such rights, Niagara Mohawk is protecting our-
ratepayers wherever nominai h¥dropower of the past may become important
for customers fin the future."™’ Rev. Woodard did not accept that and
wrote back, "protecting them (customers) frog what? What else than the
formation of electric power cooperatives..."

If a low-head development is to expand, cooperation with utilities must
be achieved. A letter from Bruce G. Goodale to Dennis A. Rapp, both of
the Public Service Commission, sums up the situation:

Niagara Mohawk's position is legally defensible, but Is
deplorable from a public interest viewpoint. |If it were
Niagara Mohawk's intent to develop the hydro potential of
the stream in question the argument about serving their
rate-payers would be valid. However, no one really benefits
if the resource remains un.-uﬂlized.9 '

Licensing and Other Requlatory Requirements

One of the most often heard complaints by potential developers of hydro
power is that there are interminable delays In obtaining |icenses from
the Federal Energy Regulatory Commission (FERC; formerly, the Federal
Power Commission). At a seminar sponsored by DOE on small hydropower in
1977, one participant noted that:



The biggest barrier from an economic point of view to
entry by indsutry, but more importantly by the small
individual who is interested in the developing hydro-
electric project, is the enormous up-front expense
involved: conducting an engineering feasibillty study,

_ preparing applications, and actually going through the
| icensing process, assuming he can find out what those
licensing requirements are.

Using standard FERC procedure, 12 to |5 months is required fto issue a
license for a small scale hydro development. |f an environmental impact
statement (EIS) is required, the procedure would take another ten months.
In a recent speech, an official of the FERC!T outlined the licensing

- procedure. The following review of the FERC licensing process is excerpted
from his speech and is intended to il lustrate the very real regulatory
problems smal!l hydro developers face.

The FERC is authorized to |icense non-Federal developments that (1) occupy
in whole, or in part, lands of the United States; (2) are located on
navigable waters of the WUnited States; (3) utilize surplus water or water
power from a government dam; and (4) affect the infterests of interstate-
commerce. Court interpretations of the Commission's jurisdiction have
defined- this authority so that it covers virtually all projects.

A developer can follow one of two different procedures: apply to the
Commission for- a preliminary permit (Permit) or a license. Although a
Permit is not a necessary prerequisite to an application for a license,
it can be important to a potential developer since a Permit, during its
term, provides sole authority to develop a site or, in other words,
priority to file an application for l|icense. A Permit thus protects the
substantial investment that is made in feasibility studies and !icense
appl ication preparation, because it precludes development by others.

There are several institutional and legal problems associated with a
Permit. First, under the Federal Power Act, public entities are given
preference to power sites. Section 7(a) of the Act gives priority to
public entities, provided they have filed an equal application or can
revise any application it has filed to make it equal to one filed by a
non-public entity. This naturally generates public/non-public controversies.
Under the Act, Rural Electric Cooperatives (Coops) have the same status

as private entities. This preference clause has resulted in some very
interesting controversies. For instance, in Vermont there are on file
Permit applications for sites with Coops versus public entities, and

public entities versus private utilities. |f competing public and private
entities file for the same site and the applications are equal, the public
entity automatical ly obtains the Permit, regardless of when the applications
are filed. |f the applications are not equal, the Commission would then
issue. the Permit to the applicant that proposes the project that best



fits the plan for comprehensive development of the river basin, pursuant
to Section 10(a) of the Act. 1f the competing applicants are either

both private or both public entities and the proposals are equal, then
the party filing eariiest would be awarded the Permit. Obviously, the
number of combinations are many. With the new interest in hydro develop-
ment, there.are an increased number of competing applications causing
long delays because extensive additional legal and technical analyses
are necessary before a Permit can be issued.

One final note regarding Permits should be mentioned. |f a developer
needs to make field investigations, which is likely, he would need tfo
.obtain permission to enter upon private or U.S. lands to conduct subsur-
face explorations, gather engineering and environmental data, and perform’
surveys. and mapping. . Permission to enter private lands does not usually
cause insurmountable problems because developers are able to negotiate .
with private land owners. On Federal lands, a developer may need to
obtain a permit under the Federal Land Policy and Management Act to enter
upon the lands. 1f the Federal land agency does not act promptly, or
contends that studies or environmental assessments are necessary, long
delays will necessarily follow.

The FERC official then focused on the problems associated with obtaining:
a license. . The license processing steps that are discussed below are
also followed by the FERC in processing a Permit application.

Assuming a potential developer has obtained a Permit, he may file an
application for license during the term of the Perm|+ with the security
that there will be no competing applicant. 1f, however, a potential
developer decides to file an application for Iicense.wi+hou+ a Permit,
there would then be the same risks as with a Permit of a competing appli-
cation for the same site. Agalin, the same preference rules would apply
regarding the public versus Cooperative or private applicants. However,
because the license application stage involves greater and more far
reaching issues, it is most |ikely that, if there are competing appli-
cations, the Commission would require a hearing before making any final
determination. A hearing would involve the following issues: (|) adequacy
of design; (2) economic feasibility; (3) environmental impacts; (4)
financial capability of applicants; (5) avaiiability of power market;

(6) dam safety; (7) project's adaptability to comprehensive development
of the river basin; (8) potential for federal development; (9) water
rights; and (10) other pertinent matters.

A hearing can be an expensive and protftracted proceeding, sometimes
resulting in months or years of delay. Potential developers of small
scale projects are strongly urged to avoid a hearing if at all possibie.

I £ there are no competing applications, a hearing may be required if
there is opposition to the project or 1+s proposed operation.- Hearings



on hydro projects are usually related fo environmental issues. For small
scale developments, the most probable reasons would be water quality or
fishery matters. For instance, in many states fish and game agencies
routinely Intervene on every application for [icense to. protect interests,
sometimes undefined. For small scale developments, FERC anticipates some
problems, particularly in those areas where fish facilities may be required.

After discussing the preliminary stages of the licensing procedure, one
can discuss how an application makes its way fthrough the FERC procedures.
These procedures have evolved over many years and are a result of require-
ments of the Federal Power Act and, more particularly, other legislation
enacted by Congress. The following is a list of some of the other more
important statutes affecting the licensing process:

National Environmental Policy Act (P.L. 91~190)

Fish and Wildlife Coordination Act (P.L. 85-624)

Endangered Species Act (P.L. 93-205)

Historic Preservation Act (P.L. 89-665)

Water Pol tution Control Act (P.L. 92-500)

Water Quality Improvement Act (P.L. 91-241)

Wilderness Act (P.L. 88-577) ,

Wild and Scenic Rivers Act (P.L. 90~542)

Coastal Zone Management Act (P.L. 93-612)

Federal Land Policy and Management Act of 1976 (P.L. 94-579)

The effect of these statutes on a developer occurs at three stages: (1) .
pre-license application; (2) during the |icensing process; and (3) after
issuance of the license. Briefly, here are some of the problems a
developer encounters from these statutes.

The greatest problem with the National Environmental Policy Act (NEPA) is
not compliance, but over-compliance. FERC has found that every agency at
the State and Federal level is doing NEPA assessments or statements before
making decisions. This results in delays in FERC receipt of agency
ccmments or other permits and licenses required from State and Federal
agencies. For small scale developments, there is a need for cooperative
efforts to reduce this over-compliance. A lead agency must be recognized
to meet NEPA requirements. Although the lead agency concept is accepted
at the Federal level, some agencies do not follow it. Therefore, there

Is considerable duplication of effort. At the State level, state agencies
will sometimes recognize Federal NEPA impact statements. They will nof,
however, recognize an assessment or negative determination. On the other
hand, Federal agencies do not recognize any State environmental assessments
or statements prepared pursuant to State laws. The solution is to expand
the lead agency concept to both the Federal and State agencies.

The Fish and Wildlife Coordination Act (FWCA) requires the FERC to consulft
and cooperate with Federal and State fish and game agencies in two ways.



First, each application for license must include an Exhibit S, a fish
and wildlife plan. FERC regulations require that an Exhibit S be devel-
oped in consultation and cooperation with the agencies. It should be
emphasized that an Exhibit S is the developer's plan. Agency input is
not for the purpose. of dictating the contents of the pilan, but to provide
assistance and guidance. After the application for license is filed,
fish and game agencies are requested to comment on the plan. [|f there
is disagreement on the adequacy of the Exhibit S, as often occurs, then
‘the. FERC must resolve the differences. This is done through meetings or
conferences, further correspondence, or formal hearings, all of which
requlre time. For small scale developments, FERC is optimistic that the
problems will be small, too. The greatest problem anticipated is the
possible requirement for construction of expensive fish facilities that
could precilude economic development.

The Endangered -Species Act places a responsibility on the FERC to assure
that development will not interfere with or destroy any endangered species.
Since the FERC is a regulatory agency and not.a constructing agency, it
requires each applicant to determine if a proposed development affects

any endangered species. The FERC also specifically requests the Depart-

- ment of the Interior to comment on this matter. The impact of this
statute on smal! scale hydro development is indeterminabie at this time,
according to FERC.

The Historic Preservation Act has resulted in some special problems for
small scale developments because the proposed project may itself be an
historic landmark. Before the FERC can issue a !icense, the Advisory
Council on Historic Preservation and the State Historic Preservation

Of ficer must be consuited to assure that no historic or cultural site
will be adversely affected. ¢Exhibit V of a license application requires
applicants to consult with these agencies, and the FERC also requests
agency comments on the application regarding this statute.

Water quality statutes are a very important consideration for any poten-
tial developer. Pursuant to Sections 40! and 404 of the Federal Water
Pol lution Control Act Amendments of 1972, approvals from the Environmental
Protection Agency (EPA) and the Corps of Engineers, respectively, are
necessary. EPA has delegated to most states its Section 401 responsibli-
ties. Section 401 requires certification that a development meets state
water quality criteria. This is usually done by imposing minimum flow
requirements which are included as license requirements by the FERC.
Placing fill or any material in a stream requires a Section 404 Permit
from the Corps. Therefore, a permit is required for construction of a
powerhouse at an existing dam. |f recreation facilities or other facili-
ties requiring sewage treatment are included in a development, a developer
may also be required to apply for a Section 402 permit (NPDES Permit).



The obvious problem lies with minimum flow requirements. Minimum flows
to assure compliance with water quality standards could render some:
smal | scale developments uneconcmical.

The. impact of the Wilderness Act and the Wild and Scenic Rivers Act is
obvious. Any proposed development in a Wilderness area or on a potential
Wild and Scenic River is unllkely to succeed. The Coastal Zone Management
Act does not present sugnlflcanf problems because few hydro developments
affect coastal areas.

The Federal Land Policy and Management Act (FLPMA) presents some special
problems. for projects located on Federal lands. The Departments of the
Interior and Agriculture (U.S. Forest Service) are responsible for admin-
istering this statute. As of the June 1978, final regulations had not
been issued by the agencies. Dependent on how the regulations are struc-
tured, FLPMA could be, on fthe one extreme, a duplication of most of the
FERC licensing requirements, or on the other extreme, a supplementary
requirement to assure protection of Federal land resources. The FERC has
urged: the agencies to implement regulations that minimize the duplication
of efforts and reduce the filing requirements of applicants for projects
on Federal lamds. The full impact of FLPMA cannot be assessed until the
agencies publish their joint regulations.

In his speech, the FERC official concluded that these numerous statutes:

... have resulted in overlapping and conflicting authority
over hydro developments. The absolute solution to resolving
overlapping or conflicting authorities requires legistative
changes. |In other instances, agency cooperation and construc-
tive regulations could reduce the problems without compromis-
ing the intent of other legislative authority. These solutions
do not appear to be forthcoming.

‘A step-by-step explanation of the FERC |icensing process lnducaTes The
length of time involved before a iicense can be issued.

When: an appilcafion is filed, the first step is an FERC Staff review to
assure compliance with the FERC regulations. I[|f there are deficiencies,
a deficiency letter is sent to the applicant requesting a revised appli-
cation. After the application is complete, or iif not found deficient
under the initial review, the applicant is requested to provide addi-
tional copies (usually 50 to 75) for circulation to Federal, State, and
local agencies. |t requires 60 to |60 days to reach this point, dependent
on the extent of deficiencies in the application. Agency comments are
usual ly requested within a 60 to 90 day period. FERC experience with
agencies' comments has not been good. Delays are normally encountered at
this point because of late agency responses. After all agency comments
are received, the applicant is given an opportunity to comment on the



agency responses. This usually requires 30 to 50 days. At this point,
the FERC Staff will make a final determination on whether or not an
environmental impact statement (EIS) is required. Staff does this by
reviewing the application and agency comments, and by conducting its own
analyses. |f an EIS is not required, Staff woul!d complete its technical
analysis and prepare recommendations to- the: Commission. This usually
requires three to four months.

|f an EIS is required, a draft EIS is prepared, usually four fo five
‘months after receipt of final agency comments. Federal Guidelines and
FERC regulations require a 45 day comment perlod on a draft EIS, but
experience indicates that thls period could be as much as 75 days. After
comments on the draft, EIS Staff prepares and circulates the final EIS.
This usually requires about three months. At this point, the technical
- Staff is ready to prepare recommendations to the Commission. This step
in the licensing process varies with the complexity of the proposed
project. The legal Staff would then prepare an order for final Commis-
sion consideration. The usual time required for issuance of a license
for a small scale development is about 12 to 15 months, assuming no EIS
is required. 'If an EIS is required, it would require an additional ten
months.

Given this fact, FERC has decided to deal with licensing problems by
attempting to reduce the time required to obtain a license for smal!

hydro developments. On April 21, 1978, FERC issued proposed rule changes
to shorten the licensing procedures for smal! hydro developmenfs.' A

new application form (the "short form") is proposed in order to provide

a simplifled procedure and format for processing applications for small-
scale hydroelectric projects that meet the following specific size criteria:

) dam height less than 25 feet;

2) reservoir impoundment surface area of less than
10 acres; and ‘ -

3) capacity of less than 1,500 kilowatts.

These criteria were chosen because they represent lower [imits in appli-
cability of existing rules from other statutes. Flrst, according to the

. National Dam Inspection Act, dams of less than 25 feet in height "would
likely be im a low hazard category." Second, when the maximum surface -
area of The impoundment is less than 10 acres, Federal and State fish

and wildlife agencies need not be formally consulted pursuant to the

Fish and Wildlife Coordination Act. Finally, the FERC's current regula-
tions (resulting from the Federal Power Act) require considerably less
detail for projects of 2000 horsepower (1,500 kilowatts) or less. It is
evident that these restrictions will exclude many small dams. However,
for those that do qualify the short form (compared to the present regula-
tions) would lessen the descriptive information needed, reduce the details
‘required on maps and drawings, and simplify the requirements for complying



with the National Environmental Policy Act. The proposed rule is included
in Appendix G.

As noted above in the explanation of licensing procedures, approval by
state authorities is important on such issues as fish and wildlife plans,
historic landmarks, and environmental Iimpact statements. Requirements
for licenses at the state level varies, however. For example, the New
York State Public Service Commission has no laws or policies governing
generation of hydropower for sites under 50 MW. In New Hampshire, a
developer must inform the New Hampshire Water Resources Board (WRB) of
his intent to construct or redevelop a dam "0 days prior fo construc-
tion." The WRB has the power to cal! a hearing on the proposed activity
to "consider the effect upon scenic and recreational values, upon fish
and wildlife, upon tThe natural glowvbelow the dam, and upon any and all
hazards to other pubiic uses."

The impact of these various regulations is to compound the complexity and
length of ftime required to begin construction. Coupled with the Federal
regulations explained above, it is not difficult to comprehend the numer-
ous complaints about present licensing procedures.

lInsurance Availability.

The cost of premiums for insuring investments against loss and liability
of dams, may be "the number one deterrent T? development of small hydro
prOJecfs", according to one FERC official. In New Hampshire, the Gover-
nor's Hydro Electric Energy Commission'~” on the potential of small hydro-
power - for that state addressed the problem of obtaining liability insurance.
The Rowley Agency, Inc., on behalf of the Commission, inquired of approxi-
mately |5 insurance company markets what their positions were regarding
dam liability. With the exception of one, all the responses:expressed

ne interest in providing insurance coverage on redeveloped hydro sites
(See Appendix H for examples of replies). The one company which did
respond: positively outlined a conservative position Involvnng much time
and -expense.

Given these responses, the Rowley Agency concluded that:

«e+ the acquisition of high limit liability insurance
protection for such hydro-sites, would, at best, be a

very long and exhausting procedure, and would involve
significant premium expenses |f the owner-operator were
successful im attracting the interest of the (apparently
very few) company markets who offer this kind of coverage.'6

Despite The'pessimism of these findings, one important fact must be
considered. Neither the FERC nor state regulations require a public
liability insurance program as a precondition to the issuance of a |icense.



One option, then, would be to forego obtaining insurance altogether.
Such a choice would carry substantial risks, however, both for the devel-
oper and the public at large.

The John Hopkins University study on institutional problems in small
hydro development offers a partial solution. To insulate their invest-
ments to some degree, devel?aers could form corporate ownerships of dams
and their power facilities.

Another solution would be to. enact legislation at the state level to
require insurance companies to provide such coverage. By mobilizing
interest at the local level in redevelopment of small hydro sites, the
DOE program (see page |!1-4) hopes to stimulate support for such legisla-
tive efforts. |t is clear that some solution must be found for this
probtem.,.

Multiple Water Use

Abandoned power dams have been developed over the years for altfernative
uses which may or may not hinder retrofitting dams for power production.
Water supply, for most communities, takes top priority. The reactivation
of a dam site involved in water storage may be hindered by the town's
demand for water. The conflict of interest arises. when the demand for
drinking water is high and the demand for power is high. A balance may
be derived by estimating the towns' peak water demand and assigning the
surplus to hydropower production.

The same can be said for recreation, flood control, irrigation and travel.
A conflict arises when hydropower production competes for the use of
water with the above. Recreation camp owners require that their visitors
have enough access to water for fishing, swimming, boatlng, etc. A farmer
requires a certain amount of water per harvest to ensure a successful

crop and a barge canal requires a certain water level to allow safe
boating.

The benefits that towns, recreation facillties, farmers. and transport
systems may derive from small hydropower redevelopment however, may be
enough of an incentive to set aside their fears. Flow meters can be
instal led upstream to measure water flow. A gate system by matching
water flow To peak water demands can be devised which, operated manually,
can divert enough water to a multiple turbine system (one for high flow,
one for low flow) to produce power.

Flood control dams, as such, which are participants im the Federal Flood
lnsurance Program have been excluded from power production. Flood control
reservoirs are usual ly kept almost empfy of water so as to leave room in
case of floods. Such reservoirs make poor power producers.



Ownership of Dams

A key issue in reTroflffing sites is ownership. The owner of record:

a) must be identified for licensing and regulatory processing; b) must
give permission for site development in order to proceed with the licens~
ing process; c) has all rights to the sale and distribution of power.
produced by that dam and therefore controls all hydropower development;
d) ‘has the ability to sell the land and retain the power rights and
vice-versa. An interested developer must have the abilify to locate the
"owner of record" and receive permission to refrofit the dam.

tn going through the Army Corps of Engineers' 90-day report, the Federal
Power Commission's 1976 report and other similar studies, one must note
that the information is based upon state files, some of which date back
at least 60 years in time. Dam "owners of record" may be recorded as
early as 1910 without any update (there are no forms required to be filled
out for the transfer of dam ownership by any environmental or technical
regulatory agency).

To test this theory, the Center for Regional Technology at the Poly-
technic Institute of New York performed a random telephone survey in New
York State of 75 dams using local tax accessors (at township/county level),
the last owner of record, and the utility to the corresponding.service area.

The first problem encountered was that in many cases (about 30%) the
local tax accessor a) did not have the dam on the ftax role or local tax
map; or b) could not determine from exlsting information who owned the
dam. In some communities local tax maps had not been constructed and ‘in
one case an entire county had no centralized records.

A few companies and state agencies were unsure if they owned the dam or
only the water/land rights around it. A paper company said that their
rights were south of the dam, the State Park Agency owned the rights
north of the dam and the Corps of Engineers maintained the dam but did
not own it. Utilities were not quite sure of what they owned or did not
own.

An underlying, issue to ownership and ownership rights is that muncipali-
ties have been given priority in obtalning dam rights/licensing over
private developers (see above, page V=3). The CSA, jointly with a munic-
ipality, couid bid for dam site rights with the assurance that they will
obtain the rights over private developers.
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V1. ECONOMIC CONSIDERATIONS

The economics of hydropower generation from small dams are extremely com-
plex. Given high fuel costs and increased capital costs of alternative
generating.plants, the economic feasibility of small hydro developments.
may ‘have become more favorable. According to one government official,

| f the effects of increasing fuel costs and inflation are
considered, the economics. of hydropower development become
more favorable. For instance, in the New England area plants
costing $1,000/KW or more are considered feasible. In certain
areas of Alaska, such as the City of Sitka, projects with a
cost of over $2,000/KW are f?und Tfo be economical because the
alternative is diesel power.

Qur discussion of economic considerations focuses on two questions:
whether electricity generated from small hydro facilities is '"economical ly"
useful; and what are the costs and financing problems involved in such

+ developments.

Economic Uses. of Smali Hydro’

Municipalities and industries view small-scale hydropower as a viable
alternative to rising utility prices for electricity and natural gas.

Since the dam is in the vicinity, little is lost via the energy distribution
system. A perfect example would be the proposed Potsdam, New York site
(located in St. Lawrepnce County where (5.07 percent of the population is
below the poverty |ine“) where 1000 KW would provide power for the town's
water filtration plant, police station and the thockey rink. Notice that
the power from this dam, |ike most small dams, is not enough to make a

town entirely “u+|||+y free" and many therefore quesTlon the rationale
behind investing in the small-scale market.

Two facts should be considered here. First, "a mere 4 percent of delivered
energy, represents all Ilgh'hng3 electronics, telecommunications ...

which now require elecfrlcify" Second, over half the energy used in
the United States is required for home/busnness hot water heating. These
facts lead to two possible objections against developing small-scale
hydropower. First, since the direct electrical requirements are so small,
it is not increased electrical production (centralized or decentralized)
that is needed but an increase in fossil fuels or alternative "soft"
technologies which lend themselves to-direct utilization for heating and
mechanical motion (cars). Second, since the electrical requirements are
so small, the status quo, centralized utilities, should remain as the
power distributors.

To answer the second part first, as mentioned in Section V on utility
attitudes (see page V-1), the use of electrical distribution grids costs
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both elecTrTciTy and money:

Worse, at least half the energy growth never reaches the
consumer because it is lost earlier in elaborate conver-
sions. in an increasingly inefficient fuel chain dominated
by electricity generation (which wastes about 2/3 of the
fue!) and coal conversion (which. wastes about 1/3).

By using decentral ized power via hydroelecfr|C|+y, fuel can be saved for
direct home heating needs as well as for use in cars.

As for the fact that hydroelectricity cannot be used for home heating and
fuel for cars, there is now a possibitity of electrolizing the water that
runs through the dam. One of the products that is derived, natural
hydrogen, can be used for home heating, by adding it to the existing gas
|ines of the township, and mechanical motion, by combining the hydrogen

with wood to produce methanol which can be burned in cars. Excess hydrogen
can be stored in 200 KW fuel cells, which Brookhaven National Laboratory
and General Electric expect to be perfected by 1980-1981. Therefore,
decentral ized use of small-scale hydropower dams can be beneficial in
meeting electrical, heating, and mechanical needs of a town and/ or
industry. '

The other argument, which is the main argument against small-scale
hydropower: development (or any other alternative ftechnology) is: are
there cheaper and easier ways fo produce or save energy than the
aforementioned system?

Obviously conservation, instead of creating new energy sources, saves
existing fossil fuels for future use:

The capital savings of conservation are particularly impres-
sive ... investments needed to save the equivalent of an extra
barrel of oil per day are often zero to $3,500, general ly under
$8,000, and at most about $25,000 -- far Tless Tgan the amounts
needed to increase most kinds of energy supply.”

Yet the necessity to develop new energy supplies is still present. In
terms of priorities, both energy conservation (for near term savings) and

new energy supplies (for long term needs) are necessary in order to create
a balanced energy plan.

Small scale hydropower is a renewable soft technology which lends itself

to quick installtation and minimal environmental effects. I|n a decentralized
system it can provide electricity, and heat (via hydrogen in natural gas
lines), yet it cannot be heavily relied upon in a centralized power

sysfem. It can provide cheap energy as well as mix with other alternate
technologies (wind pump storage, solar collectors, co-generation) to form
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an independent energy system, since it may not provide enough energy of
its own to make a community "energy free."

The case for small-scale hydropower is this: mixed with other technologies
to form "energy systems" will bring its greatest utility while total
reliance on decenfralized smal [-scale hydropower may or may not be enough
for a local community or industry. In either case though, precious fossil
fuels will be replaced by renewable energy sources. ’

Cost and Financing of Small Hydro

The economic feasibility of small scale hydropower is |ike other independ-
ent energy systems, very site dependent. However, there are some general
considerations that must be addressed before a site-specific econamic
analysis is made. Work previously completed in this fleld has generated
a range of costs depending on capacity and head height (See Table Vi-1).

- They have shown that the instalied costs of small hydro sites range from
a high of $2000/KW down to $1300/KW. The smaller site with a lower head
is accompanied by higher installation costs. The cost per KW drops as
the size and head height increase.

Small scale hydropower sites have been notably absent from plans for
construction of hydropower capability. The reasons are simple: the cost
- of constructing a dam is so high that the additional costs of construction
of the power house and installing the generator-turbine make such an
undertaking uneconomical. This section, following current Federal and
State interest in small hydropower, is concentrating exclusively on
existing dams in reasonably good condition. All projected costs are
based on this assumption. :

A small number of private developers have already started to move into

this field. [t has become quickly apparent what the financial constraints
are going to be. The up-front costs are singularly the most difficult
problem. Each hydropower site needs The following items before construction
can begin: ' :

1) Pre-feasibility study and conceptualization of project:
’ $3-5,000;

2) Full feasibility study with some pre-construction planning,
drawings and environmental impact statement: $20-30,000;

3) Application to the Federal Energy Regulatory Commission
(unknown cost). '

These three steps represent an investment of money that hay or may not be
retfurned. Should there be a negative finding at any of the steps, the
money spent will be considered "lost." As a result of this, all prospective
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developers have an immediate risky up-front investment. Money for such
costs is the most difficult to get and clearly would be difficult to pay
back.

Should a site prove technically feasible, economical ly attractive, and
a customer or a use for the power confirmed, then money for venture
capital becomes more readily available. The monies available in the
future National Energy Act reflect this fact.

The Act provides for $10 million per year for three years in up~front
money to do. feasibility studies and |icensing application. Such monies
will be considered a forgiveable loan should the site prove to be
unfeasible. |n addition, the Energy Act provides for $100 million per
year for 3 years to be used for actual construction.

Municipalities and public power agencies have access to ''cheap money" via
municipal bonds or industrial development bonds. Private utilities and
private developers must go to the normal money markets to seek venture
capital. These private interests have found small scale hydropower
redevelopment to be most difficult to justify economically. Their special

demands. for return on invesiment make for stringent criteria that is not

faced by public agencies.

\

CSA and local community development agencies may very well have a distinct

advantage in the redevelopment of small scale hydropower with their access
to special funds. The redevelopment of hydropower sites is no respector
of wealth or social status. |f a site Is attractive to a high income
developer, it may be even more attractive to low-income communities.

At this time all private development of small hydropower sites is intimately
tied to economic development., That is to say, a site will be dedicated

to a specific user of the power. To redevelop a site merely to sell

power to a local utility is the least effective use of such a site and least
economically attractive. A site, to be attractive, should be used as a -
source of power for a new or expanded industry. Such an industry would
have the additional benefit of being able to provide new jobs. Should

CSA become involved, it could use a site to specifically establish a
minority or small business. Such organizations would be tied to the

needs of the nearby |ow-income community.

General ized statements about the feasibility of small hydro sites nation-
wide are impossible as each site offers distinct opportunities and
problems. However, small private entrepreneurs have already made attempts
to redevelop small sites. They are finding them attractive. Low-income
organizations should find these sites even more attractive.
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VIilI., COMMUNITY SERVICES ADMINISTRATION'S PROGRAM OPT IONS

Having built a massive industrial system on a plentlful supply of
inexpensive fuel, the United States has been forced by recent econamic
and political events to search for alternatives to increasingly expensive
fossil fuels. Much attention has been focused on alternative sources of
energy which are renewable: the sum, the wind, and water.. All seem fo
be non-polluting, environmental ly safe and infinitely abundant.

Using water power to produce energy from small dams, however, has a
distlinct advantage: the technology has been developed and the dams
already exist throughout the country. Economically, producing electriclty
from hydropower may now be competitive with other sources of energy, such
as fossil fuels and nuclear power plants, in some areas of the country.

The Federal government recognizes this fact and has begun numerous programs
to encourage development of the many small dams that could be used to
produce hydroelectric power. These programs, however, are not targeted

to that strata of society who stand to suffer the most from increased

fuel and electricity prices: Ilow-income people. Thls report has
Illustrated that despite some institutional and economic Impediments,
generating electricity from small scale hydropower plants is a viable
alternative. |f it is indeed economically feaslble, them there should be
an even greater incentive to use it to allevuaTe The econamic strain on
Iow—lncome communities.

The-Commuany Services Admlnistration has a mandate to "take ...
_appropriate action necessary to insure that the effects of the energy
crisis on low-income persons, the elderly, and the near poor are taken :
into account in the formulation and administration of programs related to
the energy crisis" (Community Services Act of 1974, Section 222(a) 12).
Small-scale hydropower is clearly a source of energy which should be
explored in terms of programs for the poor.

Based on the findings of this report, program‘OpTToné for CSA relating to
smal l-scale hydropower fall info fwo basic categories: support for
ongoing programs and CSA action items.

Support for Ongoing Programs

.
(1) As noted above in Section Il (pages 11{-1 to lI1-4), there has been
much activity in Congress to promote the development of small-scale
hydropower. The President's National Energy Plan contains provisions for
loan programs as well as regulatory reform.

It is recommended that CSA support Congressional
initiatives on loan programs and regulatory reform.
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Although wording in the legislation does give some preference to
municipalities and small private developers, low-income communities are
not specifically mentioned. Therefore, opportunity exists for CSA to
insert such language in future legislation not only for loan programs
but for Department of Energy authorizations as well.

It is recommended that CSA establish contacts with

appropriate Congressional committees to insure fthat
future programs in small hydro developmenf are tar-
geted to low-income communities.

(2) As in all of Federal policymaking, a definable coterie of "insiders"
exists throughout the government forming an informal small hydro interagency
group. In order for CSA fto effectively influence Federal policy with
regard to small hydro development, it is essential to become a part of

this group.

It is recommended that CSA support the creation of a
formal interagency group and actively participate in
it to promote cooperation with, and coordination of,
the various Federal small hydro programs..

(3) Section V of this report reviewed the regulatory and institutional
barriers to small hydro development. Although the Federal Energy Regulafory
Commission. has taken steps to streamline this process by issuing a "short
form" for small hydro |license applications, much more needs to be done.

It is recommended that CSA support FERC attempts o
simplify licensing procedures beyond the present short
form for small hydro sites of Iess than 1,500 KW capacity.

Because of a plethora of existing legislation which causes interminable
delays in the licensing process, Congressional action may be required to
exempt small hydro developers from certain regulatory provisions.

CSA Action |tems

CSA can directly promote the development of small hydropower for low-
income communities in several ways.

(1) There is a definite need for an information program to. inform low-
income communities that optioms to high-cost electricity from central
grids do exist. By caTalyzing action at the local level, CSA can greatily
contribute to The growing supporf for alternative, renewable sources of
energy.

It is recommended that CSA‘sef'up an information program
to inform low-income communities, through Community Action
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Agencies, of Federal |y-supported programs on small hydro
and encourage them fo participate in such programs.

(2) The "up-front" costs of feasibility studies and |icense app!ication
are the most risky and most difficult fo finance. The Department of
Energy recent!y awarded 56 grants for feasibility studies of small hydro
sites. The next stage of DOE's.program is to award money for demonstration
projects. Since feasibility studies must precede applications for demon-
stration projects, there is a need for support for such studies prior to
application to DOE by for any low-income community.

It is recommended that CSA financially support feasibility
studies for those low-income communities which are respond-
ing to Federal programs..

(3) As an alternative to supporting low-income communities responding to
other Federal programs, CSA could consider the option of directly promoting
the development of small scale hydropower. Municipalities and public

power agencies have access to "cheap money" via municipal bonds or indus-
trial development bonds for fimancing small hydro development. CSA and
local community development agencies may very well have a distinct advan-
tage in the redevelopment of small scale hydropower with their access to
special funds -- perhaps to establish a minority or- small business. Such
development would not only supply cheap power, but could create jobs as
wel .

It is recommended that CSA consider developing a program
to fund, perhaps in conjunction with the Department of
Housing and Urban Development (HUD) and the Department
of Commerce!s Economic Development Administration, small
hydropower plants in low-income communities.




APPENDICES

Appendix A Definitions - Hydroelectric Power

_Appendix B ' - Technical Data
State-of-the-Art
txplanation of Turbine Technology
List cf Turbine Manufacturers

Appendix C Office of Economic Opportunity,
Information Center, Community
Profile Data Sources

Appendix D- o Governors! Replies
Appendix E Department of Energy Feasibility Awards
Appendix F- - | Partial List of Groups to Assist
in Assessing Environmental Impact
Appendix G Federal! Energy Regulatory Commission
"Short Form"

Appendix H : Insurance Company Responses



 APPENDIX A

DEFINITIONS - HYDROELECTRIC POWER

An auxiliary unit is a relafiveiy small unit operated by water
power to provide electric service for station use and normally
is not connected to the system load.

A bulb turbine unit consists of an axial flow turbine connected
to a generator which is placed in a bulb-shaped watertight steel
housing located in the center of an enlarged water passage.

A conventional hydroelectric plant is one in which all of the
power Is produced from natural streamflow as regu|a+ed by
avallable storage. .

A conventional unit is one that operates only as a turbine-
generator.

Dependable capacity is the load-carrying ability of a station or
system under adverse conditions for the time interval and period
specified when related to the characteristics of the load to be
supplied.

Head is a measure of potential energy of a fluid. Gross head is
the amount of fall, in feet, of the river developed for power.
Net or effective head equals the gross head minus energy losses
sustained in bringing water to the generating equipment.

A hydroelectric plant is an electric power plant in which the
turbine-generator units are driven by falling water,

An Industrial plant is an industry-owned plant that generates
electricity primarily for use by the owner. :

Installed capacity is the total rated capacity of the main gen-
erating units as shown by the nameplates for developed projects
or as the planned nameplate capacity for undeveloped projects.

Peaking capacity is generating equipment normally operated only
during the hours of highest daily, weekly, or seasonal loads.

Penstock is a pipe or conduit conveying water to the turbine from
a source at some elevation above the turbine.



Plant factor is the ratio of the average load on the plant
for the period of time considered to the aggregate rating
of all the generating equipment installed in the plant.

A pumped storage hydroelectric plant is one in which power
s produced during peak load periods by using water pre-
viously pumped from a lower reservoir to an upper reservoir
during off-peak periods. There are two major categories of
pumped storage projects: '

. (1) Pure developments produce power only from water that
has previously been pumped to an upper reservoir;

(2) Combined developments utilize both pumped water and
' natural streamflow for the production of power.

A reregulating reservoir is a reservoir used for the purpose of
regulating the outflow of water discharged from an upstream power
reservoir.

A tubular-turbine unit consists of an axial flow turbine connected
to a generator which is located outside the water passageway where
it is fully accessible.

A utility plan+ is any privately, publicly, or cooperatively owned
plant that generates eiectricity for sale.
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STATE-OF-THE-ART

A basic question concerning the technology of low-head hydro is the
differentiation between small and large low-head hydroelectric power
projects. Modern technology is available in the United States as well

as abroad to provide satisfactory low-head turbines of any capacity
needed. The demand for such equipment has beeﬁ very limited in the
United States due to past econamic conditions. ‘Wifh'fhe changed market
conditions, manufacturers are able to immediately meet the demand. There
ddes not appear to be a substantial need for R&D funds for the purpose

of improving low-head turbine designs.

While current technology provides an adequate immediate Teéhnological
base for low-head hydro development, innovative technology should be
encouraged and researched. |t appears that the problem basically is
-economic versﬁs uneconomic low-head hydro. A key factor in improving
economy can be in standardizations. 1t is estimated that the overall
cosflof low-head hydro site development both wffh and without existing
dams could be reduced by 10§ to 20% if equipment and clvil construction
were sfandardized, The saving would come from pre-developed dimensions
simplifying such construction Items and removing detailing. Among
structures that should be studied for standardization are the 1) founda-
tion wallis; 2) concrete embedment of equipment; 3) intake shape, gates,

hoist, motor, and controls; 4) draft tube shape and closure bulkhead; and



5) spillway crest, gates, piers, hoists, and control, Other items
undoubtedly can be added to the 1ist during initial planning

of the standardization studies.

The basis for standardization begins with the hydraulic turbine. Fund-
ing to expedite turbine standardization can provide a potentiaily in-

creasing benefit in the associafed equipment and civil structures.

The immediate need and indicated demand are for units suitable for heads
up T6>approximafe¢y 18M (58 feet). Such units must be in reasonable
physical size and design head increments to provide a suitable range of

capacities.

'Having standardized the turbine, the generator and auxiliaries, elec-
trical systems and accompanying containment structures can then afso
be in modular Increments. The standardization of the civil structures
would apply above the basic foundation sub-sfrucfure. The foregoing
in effect will provide package plants, both small scale and larger

scale.

Automatic control and monitoring systems are available and must be
utilized. The complexity and cost of the controls can be réduced
if the plant is part of a large system. In smaller systems more
elaborate measures are necessary for voltage and frequency control.
As with turbine sfahdardizafion, funding could serve to accelerafe

standardization of other plant components.



EXPLANATION OF TURBINE TECHNOLOGY

Francis Type Turbine

The Francis type turbine proved to be the most endﬁring of the early designs,
remaining today sensibly as it was first developed. 1In this turbine, the'flow
pattern approaches radially inward, normal to the shaft axis of rotation; it passes
through the guide wvanes, reachesvthe runner vanes, is then turned downward through
the vanes by the runner hub. If the discharge edge of the runner vanes is curved
back Zn a '"spoon'" type fashion; the flow tends to exit with both axial and radiail
components, and this is called mixed-flow. Otherwise the discharge is predominantly
axial.

The first turbine of this type with the inlet guide vanes outside the runner,

appears to have been patented by Samucl Dowd in 183R (U.S.) (see figure 25).




Impulse Turbine

In the impulse turbine, the flow is not delivered to the runner with pressure,
but.rather only with velocity. This is provided for by delivering thevflow under
pressure to a discharge nozzle(s),.and then allowing the flow to discharge into
the open éir and through a gap before it strikes the runner vanes. Thus kinetic,
rather than pressure, energy is the mode of_deliQery to the runner in the impulse
wheel.

Since the reaction turbine works under'pressure, the bﬁckets should always re-
main full of water - to this end, inflow should occﬁr continuously.around the entire
periphery of the wheel. 1If it does not, velocity and pressure'gradients will not
be uniform, and decreése in efﬁicicncy'résults. In the impulse wheel, however, in-
flow may take place continuously and uniformly arouhd the entire circumference of
the wheel or, more commonly, only at part of the periphery, witﬁout loss of efficiency.

Turbine design and usage has now reached the point where impulse tjpes are only
optimal, in thé large sizes, at heads say over 800 ft. In the small sizes, this head
range for optimal benefit may decrease appreciably. Historically, however, no such
delineation was naturally obvious until perhaﬁs the end of the 19thbcentury. This
evolution may be of interest.

Impulse wheel design evolved in two directicns simultaneously. In the U.S.
the tangetial type with split buckets was déveloped; the high heads utilized fbr
hydraulic mining of gold in the Californis gold rush provided a natural environment
for this development. This type has become known as the Peltop wheel, after Lester
Pelton's commercialization of the design.

In Europe, the Haenel, Zuppinger and Schwankrug desiéns were developed, as
well as the better known and widely utilizéd Girard turbine. These turbines were
either axial or radial flow type, rather than tangetial, and they weie.(except for

the Schwankrug) adaptable to either partial or full flow admission.
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Double Impulse Water Turbine

In 1903 the eminent Australian engineer Michell secured a British patent for
his radial flb@, double impulse water turbine. Michell was a mathematically sophis-
ticated engineer (who also invented fhe Michell-Kingsbury thrust bearing and the
éwashplate engine) and presented the turbine in analytic\detail. Little is known,
apparently, about the turbine until 1917, when Prof. Donat Banki (Budapest) secured
German patents on an identical design, accompanying this with a‘rigorous treatment
of the theoretical background. Banki, who died in 1923, sold the design rights to
the Ganz-Mavag turbine company. This concern gradually improved the degign, parti-
cularly in terms of through-flow capacity; by 1946, when théy discont inued product-
ion, several thoeusand héd been produced.

The Ossberger has been viftually unchanged for the last twenty years apart
from an escalation in the size of units to exploit large volume, low head sites.

The turbine now looks like this:
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Cross Flow Turbine

The cross flow turbine is a rather unique type of machine. It dates back to
the turn of the century, thousand: lLave been produced, and it has been installed
‘all over thw world. Yet there is still no definitive corpus-of information on the
design. This is perhaps due to the efforts of Ossberger Turbinen-Fabrik to keep
their design advances very closely held.

It can not be denied, moreover, fhat the turbine is perfectly suitabie for
low head application. At the moment .such application appears to be quite expensive
relative to othgr types of turbines. However, if more were known about the stresses,
and economics of construction were possible, along with more competition in its manu-
facture, it is possible that this turbine may be quite competitive. Certainly ;he
economics of operation and maintenance weigh heavily in its favor.

The cross flow turbine also bears further consideration in view of the fact
that so many old sites were installed as horizontal shaft machines, épd it is not
unthinkablé-that this type of unit would retrofit with the‘ﬁinimum‘of reconstruction.

A great deél more needs to be known about the economics of this design, and
doubtless representative insﬁallations will soon be made that can compare the cross

flow with more standard types of equipment.



Inward Francis Runners

In the autumn of 1903, Victor Kaplan, a young Austriar mechanical engineer,
assumed the position of deéigner at the German Technical University at Brno. He
presently began work on improving the speed and cafacity of inward Francis runners.
His approach was both analytic and experimental, since he was afforded the opportu-
nity to establish a research laboratory for turbine testing.

The quest for higher speeds led to the developmeht of a Francis runner with
énly four Bladés, the outer ends of which resembled an axial runner. He therefore
next designed an axial'flow runner with a.small’number of blades without,'however,
discar&ing the runner band; this wheel achieved an unprecedented specific speed of
202. This épeed was twice as high as any previously known, and it was done without
sensible sacrifice of efficiency. Thetdischarge capacity was appreciably higher as
well.

Further studies then led to the conclusion that for part-discharge, this fixed
propeller arrangement suffered drastic efficiency losses. Kaplan next made his famous
observation that the required flatter blade angle could simply be achieved in the
same machine by making the propeller of variable pitch. It was further discovered
that it was not necessary to also~guide thefflow closely between statiomary guide
vanes, movable guide vanes, and runner. Therg thus existed a bladeless-spacejbe—
tween the guide vane ends and the runner; the next sfép was to do away with the runner
band, lowering resistance even further.

Evidently Kaplan then consolidated his achievements with patent Applications in
the following order:

1. Changeover from the Francis to the axial runner,
11 December 1912, in Austria.

2. Adjustable runner blades,‘7 August 1913.
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3. Adoption of a bladeless space between radial distributor and
axial runner, 16 September 1913.

4. Making the blade length shorter than the blade spacing, i.e. a
runner avoiding the cell-shaped space, 6 October 1913.

5. Elbow draft tube with a sharply bent outer contour but a gently
rounded inmner contour.

Many turbine manufacturers were deeply impressed with Kaplan's achievement.
At the same time, however, Kaplan remained very secretive about his design, parti-
éularly the fact and the method of adjustable blading. He also was asking substan-
tial amounts for his design, and the result wés-that‘most manufacturers considered
the risk too high to accept. Then in 1914 the wér broke out, limiting civilian
manufacturing activity. And when tle patents. were finally disclosed, Kaplan was

faced with many suits based on counterclaims and priority.
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STRAIGHT FLOW HORIZANTAL TURBINES

Not long after Kaplan's invention, an American engincer
Leroy F. Harza patmnted (1919) a horizontal adjustable blade
propeller unit, with the unuaual feature of the generator
rotor constructed integrally on the periphery of the turbine

rotor. The original patent drawing is given below:

C e o

Py i e PPt ™
T .
L ..
., P

This design incorporated many hycraulic and structural
advantages, Compared to a vertical unit, the overall length of
the water paSsageways was reduced; the inlet and outlet quarter
“turns were done away with; the minimum center distance at which
"multiple units could be installed was reduced, There also
results a large natural inertia which helps to ensure stable

running, while at the same time doing away with a}drive shaft,
. L 3

These advantages are, however, balanced by problems

connected with bearingsj seals to keep‘the submerged generator.



watertightj and ability to incorporate adjustable runner

blading into the design.

During the years 1937-1951, Escher Wyss jnstalled

some 73 rim generator type units. The installations tool

‘place in T4 power stations, over a head range of only

8.0 to 9.2 m. The runner diameters Wefe small, and varied

-only slightly in size: 1950-2100 mm. Ouﬁputs were fromn

1,000 to 1,900 K%,

An 1llustration of one of these units is given below:

e HIQ A Mo altriegn s U e B e it Prlemal dis el tee e
3 i .
S ruener desigaed as gl aing Gf geagialan Faas st f
shevitore, Puynnar i ying e
CREa ot RS v e henal aem,
eon cenply by a it 2o e




2.3.3.2 QOrtatschalskoj Power Station_ (Russia)

In 1953 three Straight Flow turbines were installed on the

Kera river with the following characteristics (6):

Output 6.3 MW per unit
llcad 10.5 i

Speaed : Y25 i

Runher diaweter 3300

Fig. 10 Section thronoh the Outats Hatboi
Steaipht Flow tinvines (Neeeia)



U T T @el TETn . et T AT W TRl i b s T R

The Tube Typ- Turbine

Harza's concept of the horizontal, straight-through rim generator unit was
patented in 1919. Then in 1923, the French firm of Neyfpic put forth a proposal
for the Aswan Dam machines in which the flow, while not quite straight-through, only
deviated by about 45 ., The turbine of course was a propelier type, either with or
without double regulation, and the generator would have been placed above the water
passageways in a separate enclosure, via a rather lengthy shaft. These designs were
not accepted by the Egyptians, so the units were not produced. The arrangement, how-
ever, has been accepted as a standard type, and is now known as the tube type turbine.

Apparentlf Cayere of Neyrpic did not apply for patents, since in 1930 a German,
Kuhne was granted a patent for ;he-so—called‘tubevdesign. The design seems next to
have begn exploited by Allis~-Chalmers. In 1938 they installed 3 units of 3,450 HP
each under 23" head in Traico, Brazil. Since thaf time, A-C has made a number of

tube installations: they are given below:

YEAR OWNER LOCATION # UNITS "HEAD RPM . UNIT HF
1938 Sao Paolc Tramway Traico, Brazil 3 23" 150 3450
1951 Wisc./Mich. Power Co. Lower Paint 1 20 514 155
1962 Consolidated Papers, Lower Stevens Pt.l 22" . 150 2800
1963 - Imperial Irrig. Dist. Turnip Check, CAl 16.5 218 570
1964 Orillia Lt. & Power Swift Rapids, ONT 2 47 277 3500
1965 City of Norwich, Conn. -same- : 1 15.5 129 1999
1965 US Corp of Eng. Ozark Lock and Dam 5 32.3 60 33800
1965 Quebec Hydro Caudiere II, Canada 1 38 100 14000
1967 US Corp of Eng. Webbers Falls, Okla. 3 26.5 60 30900
1972 Northern States Power Conell, WI. 3 36 100 13900
1974 Great Northern Paper Dolby, ME. 2 48 212 5680
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AN UTILITY HYDBRO INRSTALLATIONS...

STEVENS POINT
‘Consolidated Papers, Inc., Wisconsin
2800 hp — 22 ft. hd.

Modern low-licad TUBE turbine utilizes existing flume and
boosts capacity. In June, 1962, Consolicated Papers, Inc.,
Wisconsin Rapids, Wisconsin, awarded the York Plant of
Allis-Chalmers a contract to build the first modern low-head,
horizontal, adjustable-blade TUBE turbine for their Wiscon-
sin River Division. This contract was the culmination of
several ycars of effort on the part of Allis-Chalmers per-
‘sonnel to prepare a ccmplete study and proposal defining
the new low-head TUBE turbine and to adapt it to the most
suitable location,

Figures 5 and 6 illustrate the arrang Lment of the
TUBE turbine at the end of the pulp mill.

Nire horizortal, coutle-runner units with draft chests

are in opcration at this plant. Four similar, but smaller,
units ‘hsd been discontinued many years ago. Most of the
existing units 2mploy synchrenous motoers disectly connected
either betecen the turbines #nd weed grinders, or to the
end of (ke grinder shalt. Those riotors can provide addi-
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Fig. 6 —- Flaiin view of pewerhcuse showing TUBE turbine =Z2iticn

ticnal power to the hydraulic turbines, drive the pulp
grinders, or act as generators. The existing flumes at this
plant had unit capacities ranging from 530 to 850 horse-
power, under 3 head of 21 ft. Discharges ranged from 250
to 470 cfs. The TUBE turbine unit is capable of developing
2800 hp under 22 ft. head —— more than three times the
capacity of similar adjacent flumes.

Based cn available river flow-duration data, the Wis-
consin River Division Plant was developed for average fiows
available at least 42% of the time. If thcre should be a
reduction in ground wood: requirements, water would be
wasted. The addition of the 1800 KW TUBE turbine in- -
creases water use capability end provides the needed
flexibility in plant operation.

Uses econvsnical inlet valve, A specially designed pistented
iniet vaive (shown in Fig. 7) is arranged to provide a streem-
lined approach to the turbine. it also provides positive
closure, even under loss of opcrating pressure. The cco-
nomical valve opeis and closes undér {fuil unbzlanced h:ad

and flow conditions via hydraulic cperating pistons centially

located upstream in the intake pier.,

A high-pressure oil system provides a rzliabie, eco-
nomical, and cornpact power <ource. The same system can
be used for vperating both inlet valve and runner biades.
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Fig. 7 —- Inlot valve, open position.
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OZARK LOCK AND DAM
Corps of Enginzers, U.S. Ariny, Arkansas
33,800 hp — 32.3 {t. hd.

World's largest TUBE turbines. [n 19355, Aflis-Chalmers
was aviarded a TUBE turbing contract for the Ozark Lock
and Dam Projact (Fig. 8). This coatrant included five large
TUBE turbines with gear typz spocd incrsasors, Eanh unit,
rated 20 MW, has radial wicket got-s coordinatad with ad-
justable runner blades. The treinendous physical size of
these units {over 26 ft runier diz.) ciassifies them with
the largest Kaglan type turbines evcr built and mizkes them
the largest TUSF turbmn in tho vorld,

Feasibility studl-3 wers conducisd by both th Co.,n
of Engineers and independent consuiting firms. The Corps
of Engincers has indicated that a 5 million dollar savings
would be realized using TUBE twrbines as compared to
conveational vertical Kaplan units. The savings were largely
attributable to dacreased: powsrhouss excavation and shorter
overall powerhouse slructure -— inherent characteristics of
the TUBE turbine design.

The Ozark TUBE turbines are arranged as shown in

,- 9, with the shaft inclined upwiard in the downstream

direction. The inclinad arrangement minimizes draft tube

excavation and allows the verlical coinponaant of the weight

of rotating parts to counteract tha hydraulic thrust on the.

runner.

The speed increaser will step up the slow turbine speed
(60 rpm) to a more economical generator speed (514 tpm).
A two-path, double-reduction speed increaser will be used
with the input and output shafts off-set verticaily.

All five units are scheduled for operationin 1970.

Fig. 8 — Overall projoct view.

CHAUDIERE #2 PLANT
Hydro Quabec, Canada
14,000 hp — 38 ft. hd.

First acdjustablz blade -~ adjustable gate TU3Z unit.
Hydro. Quebec’s order for an Allis-Chalmers TUBRE turbine
is the first TUBE turbinc to utilize both adjustabl: blades
and vicket gates (Fig, 10), This TUBE unit wit be manu-
factured by Canadian Allis-Chalmers and instzlled in an
existing flume at the Chaudiere #2 plant located on the
Otiawa River.

By using a TUBE turbine inslead of a co'w;nth nal
vertical unit, an estirnatad $4C5,000 project savings will be
eifocted in ¢ivil construction couts,

_ Also, the 14,000 hp TUBE turbine increases uait out-
put 85%, compared to the 7500 h;» output of tha adjacent,
older units. All units are rated at 38 ft. h~ad.

Upstream wicket gates at the Chaudizre Project elim-
inate the need for an inlet valve and improva the everah
perforinance and opcrating flexibility of thia TUSE unit.

Fig. 10 — Powerhouse cross-section view with.new TUBE turbine.

HEAD
WATERT

T

Fig. 9 — Powerhouse cross-section showing TUBE turbine arrangement.



OTHMER TURE TUREINE INSTALL

LOWER PAINT DEVELOPMENT
Wisconsin-Michigan Power Company
155 hp — 20 ft. hd.

First TUBE turbine in the United States., The first Allis-
Chalmers TUBE type turbine in the United States was
installed in 1952 at the Lowver Paint Dam (Fig. 11).

‘Here, most of the river's flow is diverted to another
site. The TUBE turbine's discharge provides the maximum
flow required to maintain fish life and protect scenic beauty.

The turbine consists of a 30" horizental fixed-blade
propeller with an elbow draft tube discharging into a con-
ventional tailrace. It is rated at 155 hp under 20 ft. net
head and operates at 533 rpm. The intake bell contains
stationary guide vanes, and a sliding intake gate is provided

for start-up of the turbine and tight closure of the water

passageways. The turbine shaft is. directly connected to a
100 kilowatt induction generator. Since the turbine has
both fixed blades and fixed gates, it has only one operating
point at a given head.

[
O
155 1iP. TURBINE
B 100 KW, INCUCHION MUTOR

TAIL wm;&i ' . R
. L B R Rt Y

Fig. 11 — TUBE turtine unit installed.

Fig. 12 - - Dovenstreem view ¢f outdoor powerhouse.

LATICORISS INS LUDE’.’..

TURNIP CHECK
Imperial Irrigation District, California

570 hp — 16.5 ft. hd.

Utilizes drop in canal elevation. In 1963, the Imperial
Irrigation District installed a 570 hp TUBE turbine on its
West Side Main Canal. The outcoor-type, unattended unit
utilizes a 16.5 ft. drop at the Turnip Check. Studies con-
ducted by the District indicated that such a marginal site
could be made economically practical.

The unit consists of an adjustable, four-blade runner
spced increaser, generator and control equipment. (Allis-
Chalmers furnished complete turbine and electrical equup-
ment.)

Prior to entering the t"rbme the water travels through
a standard concrete pipe. Fixed guide vanes direct incom-
ing water onto the turbine runner. A Tainter gate p' vides”
tight shut-off. Two adjacent Tainter gates provide additional
discharge capacity.

fFig. 12 shows {he general arrangement (Ioomng up-
stream) of this unit within the dam structure and Fig. 13 -
is a closc-up view cf the TUBE unit with the access ccver
removed. Note the speed increaser and generator in the
foreground.. (

The gear-type, paraliel shaft speed increaser has mzde
it possible to use a stendard induction generator. The
generator, rated 420 KW, 900 rpm, is a standard bracket-
type bearing machine, designed to withstand turtine over-
speed. The gear unit includes bearings to withsiand the
hydraulic thrust of the runner and support one end of the
“rbine main shaft.

The adjusiable blades facilitate maximum unit per-
formance under varying -noscral heads; control can be

_either manual or zutematic, A float control systern rizin-

tains a predetermined water level range by adjusting the
runrer blades, varying the flow through the turbine,
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Fig. 13 --Generator, speed increaser, TUBE {uit



ALLIS-CHALMNERS

- «ENTH STREET HYDRO STATION

City of Norwich, Connecticut
1989 hp — 15.5 ft. hd.

Used in conjunction v:ith peaking plant. The City of Nor-
wich, Conn., has placed an order for a 1993 hp TUBE tur-
bine. This unit, directly connected to an 1800 KVA
syrnichronous generator, will be used as a peaking unit in
conjunction with an existing steam plant. Here again, Allis-
Chalimers wiil supply the intake gate, turbine, governor,
direct connected gererator and switchgear. Installation, as
shown in Fig. 14, will be made within the customer’s
concrete-lined canal. The generator and accessories pit will
extend slightly above the ground level; surrounding walls
will pravent the entry of ficod waters. Turbine: shutoff will
be effccled by a hydraulically operated fixed-wheel intake
gate, .
The unit is scheduled to go into operation in the fall
of 1966.
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Fig. 16 - - Swift Rapids plant during redavelopment.

- SWIFT RAPIDS

Orillia Water, Light and Power Company
Ontario Province, Canada

Modernization increases plant output 60%. Canadian Allis-
Chalmers was awarded a contract by the above company to
design and build two 3500 hp adjustable-blade TUBE tur-
bines. The Swift Rapids project, on the Trent Canal system,
is located about 20 miles north of Orillia and is attached to
an existing control dam on the Severn River.

Beginning in 1966, TUBE turbines will. modernize the

Orillia plant as shown in Figs. 15, 16 and 17, replacing two

of the three existing 2,000 hp double-runner units; plant
output will be increased from 4500 KVA to 7500 KVA. The
flexibility of the TUBE turbine’s design has made it a prac-
tical, economical replacement for the old horizoital units.
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Fig. 17 -~ Modernizition via the TUBE turbine.




Tube Turbine

The use of the expression 'tube turbine' ca' be somewhat misleading. Allis-
Chalmers has adopted the term more or less as a trademark for their machines. In
Europe, however, the term has more of a generic meaning, being applied to all tur-
bines of horizontal axial flow, even including the rim genefator type.

-There are other configurations of the turbine/generator setting possible wich-
in this genre. Two of the main ones are the bevel gear type and the bulb type. In
the former, the interconnection between turbine and generator is through right angle
bevel gearing - an adoption from naval architecture and mandfacture. In the latiter,
the generator is directly in the water passage line, but it is encapsulated in either
a steel or concrete chamber.

In the diagram of a bevel gear setting given below, it can be seen that - in
comparison with so-called standard tube settings, either horizontal or slightly
inclined - the bevel turbine makes pos:zible a much shorter power house cunstruction.
The generator can be of stundard high speed construction, it is set outside the

turbine casing, and not subject to difficult sealing'or cooling problems.



15.60

]
o “UBE TUPBINE
i} W )INCLIHED SHAFT TO ,:
UPSTREAM GENERATOR
e
TUBE TURBINE
W/HORIZONTAL SHAFT TO «
DOWNSTREAM GENERATOR
TUBE TURBINE
j V/BEVEL GEARIKG TO
VERTICAL CENERATOR T
R
Tne size of the bevel gear tube turbine is limited due
to 1limits on size in manufacturing of the gears. In recent
conversations with Neyrpic, it was revecaled that they have
made arrangernents with a German gecar producer to incrcase this
capability to the 10,000 - 12,000 EP range. This corresponds to
Lttie existing scale of production which Escher wyss has provided:
PLART # UNITS RUNNER DIA.mm_HEAD m DISCHARGEcms HP  RPM
) Ravensburg 1 1000 .20 4.00 193 300/1000
- Arlen 2 1200 4.60 7.40 392 265/750
Untereggingen 1 1200 3.50 6.30 2170 243/720
Rio Tunuyan 3 1450 6.70 9.70 730 270/750
Herrfors 1 1800 3.50 14.50 582 165/600
Weilheim 1 1300 4,35 733 186/£00



emp]acement

e @ In the size range givcn above, the complete unit can’

be eupp1ied as.an assembled whole, and dropped in place w1th

'.overhead crane. This is depicted in the Neyrpic drawing below.

Also shown is an Escher Wyss design where a roof hatchway permlts

emplacement of the complete turbine, but the generator is set

horizontally rather than vertically -~ thus necessitating separate

A - - * 2 ’ ‘ I\ . . - AT I ~ '1
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Fig. 10 A typical low-oulput tubular luibine plant with external gencrator for the economic utilisation of
small sources of hydraulic power (Arflcn Cotton Sginning Mill, Riclisingen/Radolfszell). Each unit develops
392 h.p.. under a head of 4.6 melies. The geneator is driven through bevel gears. The guido vanes in
,ovorhung arrangement permit complcte shutiing off of the inflowing water so that no velve is needed
+ before the turbine. The guide apparatus is opencd with oit unidcr preisure, ile. against the action of the
" cloting wcight.
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In distinction to the bevel gear tube turbine, the
so-called bulb typé adpts a setting of the generator - with or
without speed increasing gears - sensibly in the direct line
of the water passagcﬁays. In this configuration, the gencrator
may be &ither upstream or downstream of the runner, It‘seems,
hoviever, apparent that the upstream setting has been established
45 the standard since this design yields shorter dimensions
and less wiight, along with somewhat higher efficiency and

zrecater ease of dircrantling.

LN



The primary consideration in locating the genérator

upstream is that one then has an overhung runner, and any

questions of structural strength must be adequately met.

Now in conjunction with this question, ome of the virtues

of the tubular design lies in its‘cépability td provide
symﬁetrical flow in either direction. Thus it can be used
either as‘a tﬁrhine or a pump - in both directions. It can
furthermore be used in the free flow mode, with blades and
guide vanes desynchronized, to provide.additional flow relief

during times of flood.

The above flexibility of opreration was not, however,
possible until a new blade design had beenldeveloped. So until
then, one way pump/iturbine operation nccessitated 215°'blade
rotation, with consequent non--overhung (i;e. downstream) runner,
The development of new runner blades, hewever, made possible
a pitch range of only»55° for the full range of operating
rossibilities. This situation - in regard to Neyrpic design -

is given in the respective drawings hbelow:

. o.
Ca”
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. CAMBEYNRAC (Finch Ll ctricity Avuthority - Maseit Central
~Mead - Trance)

Decigned to puod

Fuce 150 VY at a head of 1075 m, this wes
the. fieet heed |obaft Tt et st Ule Tor (paiatien neo
‘e a turbine in buih Jhedtions of flow at biads of foin 3 te
10.75 ‘m. :

‘4.3 pump ‘in both difs~ticns ot hezads of from 1 1o 3 m.

; The muckine comprises

@ .a varichle pitch runner ord dist
.2t 1035 M head. Flow o 656 mdls. 4 150 r.pm. Ffunrer
diameter ; 3300 om. Bu'd dicmetar @ 2400 mm
cire 3 phese T20 VAL TR Velt, Y0 oycle oy
rator rurring at 350 pm. ind mcuated downst
.the turtine.

This imechina was ‘Se f:t 1o be disigned ith 8 view 1o
sinsking use of Me pu.ping peszbilities cuggestad by model

}

utor preducing 515 kW
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SAINT-MALO (Frcnch Electricity Authority - Brittany - France)
D-tigned to produce )00 kW ot a head of 4.8 m, this was
the first full.scile tidal type Bulb unit c.pale of

® two-vay turhine opurotion ot becds of from 1 to 11 m,

® Lug wey PP Cjeivetion againet a head ficm 3 to 6 m,
ation.

® twi-way cluice of

Due 10 the diczzamant of spacial runner blzdes, e pitch
tonge. of only 352 is roquired for the full 1cige of operating
possibilities.

The gimilarity with Beauniont-Monlceix is evident.
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tesls, in consection with tidal power stiticns. The upstream .
Eulb anargement could not be used since, at the time design |
work war being corried o, vork cn *te runner b'nde sevtions ¢
wig not yet camzlite wid e fiom e type of operition
10 «alther ur reverging ko d ca ¢t Mo neunt reversing |
the prich of the junnet tlodes bty turning them tlrcugh 2150, {
This rcsulted in a hezvy und cother curbarsame runner hub
and it wes therefore felt =dvisable to avoid runner overhang .
by ingtzlling the s&lteinztor on the dow.nstream side and by

cerrying the runner between 2 guide bearings.

Access is by a vertical thalt on the upstream side and by
a

horizertal  pessage in the stesalined sirut on the dJdown-
side. Coco'ing is by zir, with the eneling suiface iround .
a ator incteased by fing ingzide the casing. (air is
warplisd at ctniorptorie pressure, i.e. 1 kglem? absolste, by
enterngl fins)

COMAUSSIONED Sth JULY 1857,

Turbine : D000 kW at a head of 48 m. Fiow : 350 md/s. Runner

- diemeter : £800 mm. Bulb diemeter : 5000 mm. Speed : 83.25

r.p:m,

Alternator : 9 MVA, 565 WV, 3 phase, running at 88:25 r.p.m.
A two bearing miechine auicezs is threugh a vertical skaft
leading to the .r=t2wn end,of the Eu'd housing and through
the interstices of the alteipatur totor. Ceoling is by air at
atmospheric prassure and by finning on the Bulb cover. -Air

is circutet=d by a fon inside the'Bulb cover nose. []

.COMMISStONED. 4th NOVUMBER ‘1359,

- . N
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LIST OF TURBINE MANUFACTURERS

Allis-Chalmers
York Plant
Hydro Turbine Division

Box 712 S

York, Pennsylvania 17405 Contact: E.A. Mavo (Manager)
%mall Hyvéroelcctric
Divisic s

Allis-Chalmers claims to be the only major U.S. manufacturer of hvdro-
electric turbines. According to them,- they manufacture mainly large custen-
designed hydraulic turbines and generators. They build all tihree tvpas of
hydraulic turbines - Francis, Propeller and Impulse. . These cesigns are
custom~built to give their best performance with the engincering desi;ned o
suit local conditions. Also manufactured are all kinds of woter control e -p-
ment; such as fixed wheel tainters, roller and bascule crest gates, supnerged
intake control gates for the tainter, fixed wheel and roller train L)nus, oo
control valves such as butterfly, dow, spherical or rotovalves for 1.0 weilac.
and’ free discharge valves of the lowell-Bunger and Ring Jet tyvies.

In the 1950's Allis-Chalmers ceveloped a low cost, simps . ..w | ead iy o=
‘electric unit making use of the maximum number of existing SE_.Ja*u1/L s
ponents. It is claimed that this unit provides increasced eflA ‘kency. 4 simnli-
fied water level or load control, increased capacity within & gsiven writc = in

and reduced civil construction costs as compared &o Cunvcntionul ver leal d.oa
head turbines.

Allis~Chalmers in cooperation with J. Voith of Germany, manuiacture ulou-
type turbines and have been blddlng for all bulb type projiect: in tixe rece...
past.

Bharat Heavy Llectricals, Ltd.

Export Division ,

10th Floor, New Delhi House, 27

Barakhamba Road

Post Box 218 Contact: . DBhanwhan {(Taaagod,
New Delhi - 110001 India

‘Bharat Heavy Electricals claims to be one of the largest cagincering ...
manufacturing organizations of its kind in the world. It also clains to bo
already in the top ten internationally, in terms of annual productic: ol pewer
plant equipment.

They have four manufacturing units designed tc produce a complimentar™
range of products to meet the entire needs of power generat.on, traNsnzes-u.,
distribution and utilization.

Bharat Heavy Electricals engineers and manufactures hydro turpines o
the Fran¢is, Pelton and Kaplan types. The:r also manufacture Lvdro ronerat. . s,
reversible pump turbines, electro- hydraulxc governors, exciters, vaives oo
permanent magnet generators.



AB Bofors-Nohab

S-46101, : :

Trelhattan, Sweden : Contact: H. Sondahl

- Hydro Power
Division

Nohab which is a division of AB Bofors can be considered to be one of
the most experienced in the production of water turbines, having been pro-
ducing them since 1847. They claim to have pioneered work along witih ASEA
on electro-hydraulic governors. '

Since 1847 Nohab hvdro power division has manufactured 8)X types ol
turbines. These are Francis, Kaplan, Propeller, Diagonal, Tubular, and
reversible pump turbines. '

F.W.E. Stapenhorst Inc.
.295 ‘Labrosse Avenue _ ‘
Ponte Claire, Que. H9R 1A3 Contact: I'. Kanger, P.I.

F.W.E. Stapenhorst is the company which represzents Osserberger-Turbiner
Fabrik in Canada and the United States. The company supplies all crglneer’ 3
and equipment to form complete and integrated hydroelectric units, includin
the supervision of installation of equipment and final commission.

They manufacture the Osserberger turbine which is a radial, impulse-type
turbire with partial admission.

Gilbert Gilkes & Gordon Ltd.
Kendal. Cumbria. England
LAY 7 BZ Contact: N.B. Dawson
' Saies Maivager,
"Vater Turbincs

Gilbert Gilkes & Gordon claims to have constructed more than 5000 impulse
and reaction turbines. For the past thirty years most of their turbines nave
been Turgo Impulse Wheels. '

The Turgo impulse wheel turbine was invented by the compauy in 19i9.

The Turgo impulse wheel is .a very high capacity free jet impulse turbine.
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Kossler Ges. m.b.h.
A-3151 St. Georgen-St.
Polten, Austria Contact: L. Kossler

Kossler Engineering Works says that it has been planning and supplying
equipment for small power statioms for about half a century.

They manufacture the Impulse, Francis, Kaplan, Reiffenstein turbines,
governors, gates, trash-rakes and weir flaps. They mainly manufacture the
mechanical components of the hydroelectric unit.

INGRA

c/o American Equipment S.A.
Alvaro Obregon No. 286-Desp 416
Mexico 7 D.F.

~ To date, INGRA has not done any construction of any kind in the ..S. .
They deo however, have hydropower sites in Mexico and Camada. INGRA pro-
duces Francis, Kaplan and Pelton turbines. They have installed the Dierdap
Dam in Yugoslavia and the Tarbela Dam in West Germany.

Charmilles-U.S. Representatives

c/o Curo-U.S.A. Co. '

~ 779 Barl.ara Avenue

Solana Beach, California 92075 : Contact: Mr. Andre A. Baudat

The Charmilles Company produces Kaplan, Francis and Peltou turbincs as
.well as axial and bulb turbines. The company is also doing ' a lot of work with
vertical-shaft, multi-jet Pelton turbines of large output.

Canadian General Electric Company Ltd.
Post Office Box 347
795 First Avenue

Lachine, Quebec H85 2 NO : Contact: R.S. Sproule, Monager
' Hydro-Ge.a. Systems
. Development

Canadian General Electri: is interested, and sent us only a descriptivc
study that they had conducted. The report says that on a diversified systcrn,
updating old plant equipment can be economically justified.




ASEA
S-721 83 .
Vasteras, Sweden : Contact: Yower Division,
: Generation Department
Telex 4720
ASEAVA S

ASEA has reported to have bulb-type generators with efficiencies as high
as 967 as opposed to Kaplan turbine which run at 93% efficiency.

The low speed capacity go up to 50 mega volt-amps and can be confined to
smaller dams. There is no need for the usual power pit either.

The generators use a "micarex" insulating system which has good dimensional
and thermal stability. The dielectric losses are also low.

The bulb unit can in theory be erected with main access through the Intcke/
Draft Tube. However for future servicing access must be done through a pit and
an opening with a cover above the machine. It would make more sense to erect
the machine through the same opening. There are nina steps to the construction
of the machine. '

ASEA also makes a static exciter which controls both the synchromous geseratuo:
and voltage regulation. Other equipment is used for control and relav protection
along with automatic control of Hydro-electric generator. They alsv have a series
of mini-generators for use in single plants.

Mitsubishi Heavy Industries Ltd.
5-1 Marunvchi 2 Chrome,

Chiyoda-Ku .
Tokyo, Japan i . Contact: M. Nakaji., MNanagoer
Yower Sysicems Yupori
; ‘ Division

Mitsubishi manufactured its first water turbine in 1914. Presently they
manufacture all kinds of water turbines; Francis, Kaplan, Deriaz, Peltonm,
Tubular, and reversible pump turbines. They also manufacture all other equ:p-
ment necessary for water turbines such as governors, pressure ragulators, dis-
charge valves, pressure oil and lubricating oil supply systems and control
equipment for automatic control power plants. ‘




Oy Tampella AB

Engineering Works Division
P.0.B. 267

S.F. - 33101 Tampere 10 Finland

Tampella Engineering Works has been manufacturing water turbines for over
one hundred years. They manufacture Francis, Kaplan, Tubular and Pump turbimnes.
Also they manufacture pumps, propellers, water control gates, intake gates, draft
tube gates, trash racks and trash rack rakes. Hydraulic steel construction Iis
~also done by the company.

J.M. Voith Gmbh
Postfach 1940
D-~7920 Heidenheim
West Germany

J.M. Voith manufactures all kinds of water turbines. These include smull-
size standard turbines of the Kaplan, Pelton, Tube and Kaplan-Pump designs.
They also manufacture all necessary components that go with the turbine. These
include designs of butterfly, needle, spherical and dispersion valves; also
radial, cylinder, sliding and roller gates, sluice gate flaps, bear-:t:-ap weirs,
rack plants and rack cleaning machines. The company will design and manufacture
to best suit the operating conditions.

Voest—-Alpine

P.0. Box 2

A-4010 Linz/Donau

Austria . : Contact: Spitaler/Flod.

Voest makes bulb turbine generators for dam heads as low 4s sceven Teo!.
They manufacture Francis, Francis-Pump, Pelton, and electro-hydraulic governors.
In fact one of their major productions lines is devoted to the¢ design and pro-
duction of governors. The company handles everything from design to the manu-
facture and installation of the turbine. Some of thesc installatiors arc in
Malawi, Norway, Zambia, Australia, Austria, Sudan, Nigeria and the United States.




Sulzer Brothers Iuc.
19 Rector Street
New York, N.Y. 10006 Contact: B.E. Mcser

Vice President

Sulzer Brothers Inc., which is a group that represents Bell Machinen-
fabrik of Switzerland in the United States. Bell has been manufacturing
and installing mechanical equipment for hydroelectric plants for over ainety
years. They manufacture the Straflo (Straight Flow), Francis, and Pelton
turbines, hydraulic test beds, butterfly and spherical valves. They have
installed complete hydropower stations all over the world dating back to
1912 and as recently as 1976 in Guatemala,

SKODAEXPORT

Vaclavske n. 56

Praha 1 Czechoslovakia

P.0.B. 492 Contact: Ing. Frantise. Pomme:
Chief o: Department

SKODAEXPORT claims to be a leading manufacturer of water turbines in
Czechoslovakia. They manufacture Francis, Kaplan, Pelton and Special turbines.
The company can offer along with the delivery of a hydroelectric plart the
necessary technical assistance, surveying, designing and installatiun of the
complete water power plant. They have installed power plants in Czechosiovakia,
Iceland, Korea, China, Bulgaria and Yugoslavia.

The James Leffel & Company
Springfield, Chio 45501 . Contact: Robert Greff, Preside

‘Leffel in existence for over one hundred years, celebrated their 1l15th
anniversary year in 1977. The company has a wide variety of gencrators ifor
low head dams, and will rebuild turbines providing any modifications to maxe
the turbine up to sixteen percent more efficient. They manufacture and install
Francis, Propeller and Impulse designed turbines; also vertical and horizontal
shaft hydraulic turbines, trash racks and head gates and other related hydro-
electric equipment.




Neyrpic, Inc.
50 Rockefeller Plaza
New York, N.Y. 10020 Contact: C. Haddad

Neyrpic in conjunction with Alsthom in France manufacture axial turbines
"for bulb units. Primarily they manufacture large bulb units, nowever, small
units have also been designed and manufactured by the companies. They claim
that the bulb unit has many technical and economic aspects which makes it pre-
ferable in many instances to other turbines. These technicil and ecoaomic as-
pects are: its high performance, savings in structural work, and its compre-
hensive range of operating possibilities which include free flow, reverse

low and pumping, stability, easy maintenance and reliability.

Titovi Zavodi Litostroj
P.0. Box 308
Ljubljana, Jugoslavia

- Litostroj claims to have manufactured all of the turbines which supply
hydroelectric power in Yuglosavia. They manufacture Francis, Pelton, and
Kaplan turbines, automatic speed and dischiarge governors, turbine shut-off
valves, lubricating, cooling and draining devices, draft tube gates, head
gates and their equipment. They have installed successfully hydroelectric
turbines in the Near East, Asia, Africa, South America and New Zealand.
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APPENDIX C
OFFICE OF BCONOMIC OPPORTUNI FY

Infoumation Centerx

Community Profile Data Seurces

Tha Comaunity Prefile is a socio-e¢concmic repert on the conditions of
the count' ana: its people. A separate English-language computer-
generated report for the more than 3100 U. S. countics is available.
Tn] listing presents ~he data sources used in the preparatiei of the

Profiles.



II1.

COMMUNTTY PROFILE PROJECT DATA SOURCES

Data Sources: Used Tn Community Trofile Project : Cudc 
a: Economic and demographic data: County wund City‘hnta Book, © CCDB
Burcau of the Ceasus, 1952, 1956, and 1'9062. :

b. Business statistics: County Business Patterns, Burcauw of CBP

the Census, 1962 and 1964.
c¢. Health and hospital data: Health Manpower Source Book, o HMP
'~ Section 19, Public Health Service, 1965,
d. 1960 poverty datar wunpublished data compiled in the 1960 PUD
Census of Population. ' )
e. 1966 population and income estimates: Sales Management, ' St
Ma-ket Statistics Inc., 1967. -
f. Local goverument data: Census of Governments, Bureau of CGoV
50 the Census, 1962.
g. Mortality statistics: Vital Statistics of the Unitcd VS
States, 1964, Public Health Service, 196G6. .
h. Geographic data: Rand McHally Commercial Atlas, Rand RMCN
MeNally & Co., 1967. : :
i. Geograpliic descripticns: Economic Avéas of the Unijted EA
States, Free Press of Glencoe, Inc., 1961,
j. Congressional data: «Congressiocnal Directory, Government _ CD
Printing, Office, 1967r. :
k. County history: awerican Countics (reviscd edition), AC

Joseph thathaun Kane, Searwecrov Pross Ine., 1962.

Data Variables Uscd Tu Community Profile Project

Listed oo the following pages under the appropriate scction titles are the
names of the data variables s used 'in a geweral Community Profile. TFor a
given Frofile certain of the variables may not be applicable and may wnot

have been discussed.

Fer each line of data there is a:

- &4-digit variable wumber as ideantified in the data-bank
- Name of variable, which includes date of reference
~ Code of data source, as defined above
- An indication as to whether original diata item was manipulated:
T - data was transformed from source (c¢.g. changed to percent)

o

S - data is as given in original source

67157 _ -1 -



1248
12715
200
12073
3179
3205
1208
3031
121311

1225
3277
3204
123
RN
2199
3196
1192
3198
3206
272499
3210
3221

2274

BRI

3120
3t 21

3° 2?25
1i2%
3,37
38
32 14
AGLSh
3301
3320

3319

3303
¥324
3323

3124
1122
3136

POVERTY [ NDICATNRS

PEFRCENTIEE, NUMBER OF HOUSFHOLDS BELOW BOV. CUTOFE
PERCENTILE, £ OF MOUSEHNLDS SLLNW POV. CUTOFF - 1966
FRECTILF, AV QUARTERLY WAGE REPARTEN NY RAUS FSTAALTSHMENTS -
DERCENT{LE, PER CAPIYA RETALL SAUES — 1966
PERCENTILF, “WEOLAN HOUSEHOLD THCAME — 1966
OEACEMNT ILE, % UNEMDIOYEND M THE (AROR FORCE - 19A0
PRCTILE, MEDIAM SCHL YRS. COMPLETED BY PRGNS 25 YRS,
PERCENT ILF, % 2% YRS. AND NVER €CNmMe, LFSS THAN 5 YRS, NF SCH - 1960
PERCFNTILE, DACTNRS PER 100A PNPUYLATION - 19672 -

PERCFNTILFE, [NFANT “NQATALITY RATE - 1964

PERCENTIERE, T OF NWELLINGS WITH AOVER 1 PFRSON PER ROOM -~

PERCENTILE, FARMFA LFVEL-NF-LIVING TNDEX - 1960
TATAL FAMILIES QELOW POVOUT - 1946 |
T0F 1964 OOR OF COUNTY AP, HOUSEHAOL DS

AVFRAGFE NYJARTERLY WAGRE QEPQRTEN ARY FUSTRESS ESTARLIS

MER CAPITA REYA[L SALES = 1966
MENTAN HOISEHOLD [NCOME - 1966
7 UNEWPLOVED [N THE LA4BOR FNOCF - {940 -

MEN| LT SOHNME YRS, COMPLETED RY PFRSANS 25 YRS, NQ AVER — 1240
I PP, 25 QR DVER COMPLETING LESS THAM 5 YRS, NF SCHINL
SACTARS PER 1000 ONPUYLATION - 1962

TNMFANT MDRTALITY OATE - 1964 :

T OUNITS WITH 1,101 NR MAPE PRASANS/RDOM -~ 1960
FARMER  LEVEL=-NF-LIVING TNDEX -~ 19859
PROFILE NE THE POOR

DEFIMITIAN NF PRVERTY

OOLLAR VALWE DF POVEHT - 1960

DOLLAR VALYFE OF PNVOUT - 1966
LEVEL 0OF PNVFRYY

TOTAL 1966 HOUSEHNILNS

TATAL FAMILIRS BFELOW POVCHT - 1966

Z NF Y966 RONR AF CRUNTY 200, HAUSFHOLDS
STATE YAT2aL HAUSEHOLNDS - 366

STATFE TNTAL HOUSEHNLOS DELOW PONVEUT - 1966
T STATE PODR NF TOTAL STATE POP, 1966 — FAMILIFS
CTY 2 NF STATF o092 - 1966

¥ CTY PONR NF STATF PANR = 1966 — XXX

2 CTY PONYR NF STATE POP ~ 1966 —XXaX

STATE T NE YSA POP - 1960

® STATF Ad0R DOF USA POOR — [9%4h - XX.X

T STATE PDOR AF USA POP = 1966 ~ XXJX

CHANGES 1IN THE POVERTY LEVFL
TOTAL 1960 FAMILIFS

TATAL FAMELLIES BELOW POVEUT -~ 1960
£ 0OF 19610 PNAOR NF COUNTY PNP, FAMILIES

NR NVER

19460

HMENTS = 196464 «
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1964
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2337
2314

Q0
PP Aty Y
¥ 8
Y2a2

1275
1?2 A0

125%
115>

3158

316
31 4A
3181
I1AG
3167
k148
3140
31463
1238

LS F

tar
333%
3152
TESS
I3ag
I165

iled.

t1e)
11t
il Y
p2ue
R AL

142

33445
3ES3%
It46
3339
316A
3169
1160
3142
3145
1240
3160
3163

CATE N CHANGE fF CTY. PONR FAMILY O, 1960--1966

RATE OF CHANGE NF CTY. FAMILY POP, 1959-19646

CTY ¥ O STATE 0P - 1960

STATE TNYAL FAMILTIFS - 1960 .

¥ LYY PNAOK OF STATF o0AR - 1960 - XX.X
STATE YOTAL FAMILIFS BELNAW PONVCUT - 5260

CSFVERITY QOF POVFRTY

CERCENTYLE, & OF HNUSEHAL NS RCENW POVL. CUTNFF — 1 9A64
PERCENITILS, T NF FARMILIFS ARLAW POV. CUTOFE - Ja6n

MAGNTTUDE NF POVFRTY

PEPCENTILE, NU“REQ NE HNUSEHALNS RELNW oAy, CUTRFF - 1966
PERCFHNTTLS, NUMBER OF FAWILIES AFLAY POY. CUTOFF - 1960

CHARACTERISTICS NF THE PNNR POPULATION

1050 %70F FOE, U-¥, CIY TAMILIES OF TOTAL FANILIRS

1450 ¥ NE pAP, RNy, CTY FAMILIFES A7 TOVAL FAMILIFES

1960 % NF TOTAL PANR, {J=W PANR, COUNTY FAMTLIFS

1960 2 NF TLTAL PAOR, R-F-NW PANR, COUNTY FAMI!IIFS

1960 ¢ NF PN, (=W RELNW POYCUT, CTY FAMILIES OF TOTAL FLMTLTFS
1941 % OF PNO, (1-My AFLOW PAOYVCUT, CYY FAMILTES OF TNATAL FAMILIES
1360 . % TATAL POP ., URAAM PONR FAMT{ {ES :

1960 U-% BRELNW OOVEHT, COUYMTY FAMILIFS

1940 =N BFILOW 2OVOHT, COUNTY FAMILIFS

TATAL UZWAN FAMTIITS 8810 Y, CUT., 1960

PHG Y E wne, U-w, CTY FatiLies M anirar FaMiLlES

1960 ¥ NF oD, J-m L CTY FAMILLIES OF TOTAL FAMILIFES

1963 T TOTAL PO,y URBAN FAMTLIES .

1960 N, NE YATAL ©9ND, =W, COUNTY FANILIFES

[N60 M. OF TATAL MAP . =Ry, COUNTY EAMTLETES

1960 N, HRARAMN FAMILIES '

19640 = NF POO, PoN-F=W ARELOY POVCUT, CTY FAMILIFS OF TNTAL FAMILIFS
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conea
o140
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BuUn

1La&6n % OF oNp, R-M-F-NW RELI POVCUT, CTY FAMILIES NF TOYAL FAMILIESP(N

194D T OTNTAL one,, ONF FAMTLTES

19AQ 0 ~N=F~=y RELOR POVCUT , COUNTY FAMTLIFES

1IA0 OMoF=Ny BLLAW POVOUT, COAUNTY FAMILTES

TATAL RURAL FAMILIFS RFLAW PV, CUT., 1260

19640 « NE PND. R-mM-F=y, CTY FANWILIES NF TATAL FAMTL [FES
1960 ¥ NF PAP, Q-N~F=-NU, TY FAMILIFS OF TATAL FAMILIFS
1960 7 TNTAL POP., BNF FAMILICES

1960 N, OF TOTAL MNP, R-N-F=l, COUNTY FAMILIFS

1960 NN. OF TOTAL PNO, B-N-F=N¥, COUNTY FAMIL}ES

1760 NO, RME EAMTILICS

1960 T NF PAP, R-F-i RELDM PAVEUT, CYY FAMILTES OF TNTAL FAMTILIES

L0 % OF pOP, A-F~NW BFELNW POVCHT, CTY FAMILIFS O TNTAL FAMILIES

1960 F TOATAL PP, RE FAMIL [FS

1960 R=F-y SELNY OOVCUT, COUNTY FAMILIES

19450 P—F=NW RELAW POVCUT, COUNTY FASTLIES

TATAL RURAL FAPM FAMILIES RELNAKW POV. CUT.y 1940

1960 % NF PAO, A-F-y, CTY FAMILIES 0OF TOTAL FAMILIFS
1560 Z NF PAP, R—F-RY, CTY FAMILIES NF TOTAL FAMIL IFS
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3337
315

ST

3E78
EREA
3136

3170

31T
3122
3176
3177
31 T4
2175
3124

7213
27213
3214

330%

33.00

7144

3722
31310
1RO

35
> 04
1331

2016

2214
2216

2211
2712

2131

2159
211 %
2230

2110

Lan S TOTAL POPL, PF GCAMILIES

1G60 N, NF TO{AL PP, R-I=¥, COUNTY EANMLLIFES
1960 HOY, OF TNTAL PAP, R-F-NW, COUNTY FAMTLIES

1960 NN, RF FAMILIFS S,
1940.7 OF PO WHITE NF TOTAL POP,
1960 7 oANe MON-UHTITE NE THTAL PNp.,

TONFE L 10AQ OO O COUYNTY POP, FAMILIES
1960 M. OF PORN WHTITE FAMILIES

1960 M. OF PADN SOGNOWIFITE FAMILIES

TOATAL FAMILTES AFLNAY POVCUT -~ 1960

LOA0 & NF WYITE FAMILIFS ~ COUNTY

160 Y DR NON=WHT YE FAMILIFS - COUNTY
1948 NO, AF FAMILLFS — WHITF = COUNTY
160 N, OF FAMILLES NON-WHITE - CQUHTY
TOT&L 13960 FAMYILLES

REOASR AN T C PROF L E

PECTONAL CHARACTERISTICS

M PASS QUADRANT CNDE

CEMSUS DIVISINN CONF
STATE INTAL POPULATION — 1960 - THOUSANDS
STATKF ¥ NOF (JSA PP -~ 19A0
CTY ¥ NF STATE PAD - 19540

TATAL COINTY PORIHLATION - 1966

SYATF YATAL URRAN PNDP ~ 1966
STATE » AF URKBAN OF USA URARAN POD - 1960
TV o WRAYT B GAN rOe = 165 )

URKAMN DAPULATION - 19654

ETY T OF STATE RETATL SALES = 1966
TATAL FETALL SALFS - 1965

PEQ. CAPITA DISPNSARLE [NCOME - 1966

REGTONAL CLIM™ATE AND TEPGAIN

FCANAYMEC - SURIEGINN CODE

JUIMER TN SEA CNDE
REGLONAL TRADING ARFAS

RASTE TRADIHNG AREA CADE
MASINR TRANDTNG ATFA CODE

ANUNNARLES &Nl AREA

TATAL COUNTY LARD ARFA, SQ. M1,
T TOTAL COUNTY AREA EN UPBAN PLACES, 1960,

CITIES TN & NN CTY GRTR 2,5K POP,, AREA IN SQ.
% OURB AN LAND ARFA CCCUPTED BY LARGEST CITY -
LARGFSY CITY [IN CAUNTY, AREA [N SOUARFE MILFS
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ADISEMTSERAY L ANMD COHINTY GhvEenEnT

A DATE NF ESTABE JSHMENT : : AC

COMCEESSTANAL PEPRESEMTATION &00 STATE GOayeDnsegy

/
2107 SEATE AN CNNG, NDESY,y TARBLE ARG., 1LST S=0017506 CHDF ' €D
2175 CONGRESSTINMAL DISTRICT, IS8T 2=DIALIY C0Onf cn

2209 NuMnre g (NCLUDEN e INCLUNDING CONG, DISTHICTS : ' Ch

DFE¥Y¥ DR KPP TC PRODFEILTLE
NISTRTIRUTION OF POPULATION

2144 TOTAL CAOUMTY PODULATION - 1966 e

PT46 T URQAH = 1946 . , _ [
2148 TOTAL CAUNTY URBZEN POPULATINON - 1966 : ’ S
2226 T PURAL —~ 1966 . qw
F2%6 FATAL DR AL UNDIN ATINN - 1946 . G
2235 1 RUTAL PAPULAYENA - 1960 CLnR
2134 T URAAY PAPLATION, 1960, SOURCE NATA, HOT CITY TNTAL : : cenn
P RAN: PLANES ’ '
2ELE CITHES 1M A NN CTY NRRTR 7,.5K PAP. — $9A0 - Cene
2104 % UPARY BOCHLATEON, 1R60, SOURCE DATA, NOT CITY TATAL ‘ CLhn
2ELG NUMAED AT PLALES, 1940 0Ap . GRFATER THAM 2,5 ¥, LESS THANM [&.3 K cecna
2123 TNTAL 106N PP, [ PLACES GREATFR THAN 2.5 K, LESS THAN 10,0 K crpn
SUURO Y TINU S LA T e O GIEAT TR AR LT L LTS X 1w cenn
6 NUMPBERL W PLACES, 1940 PP, ARFATER THAN 10,0 K. LESS THAN 26,0 K cenn
C2124 TATAL 198D BAD, [N BLACES GREATER FHIN 10.0 K, LTSS THAM 25.0 K CChp

21A1 2 TOTAL 1SA0 0NP, [N PLACFS ARFATER THAM 10.0 K, £ESS THAN 25,0 & CCHA
2T 18 NUMRES OF PLACES, 960 0RO, GRFAYER THAN 25,0 #, 1555 THAM S.0 K CenNg
2126 1TATAL 1960 POP, [N PLACES GROATER THAM 28,0 K, LTSS THAN n0H.N K conn
2167% % Y0TAL 1940 POP, TN PLACFS GREATER THAN 25.0 ¥, LES. THAN S7.0 X CCDA
2119 NIMREC OF PLACES, 1960 PNP . GREATFR THAM S0.0 1, LESS ~UAN 10R.0 K CCOR
2127 TOTAL 1940 POP. IN PLAGES GPEATER THAN 50.0 K, LESS YHAN (06,0 K conm
2164 7 TOYAL 1940 PNP, IN PLACFS RRFATER THAN 50,0 K, LFLS YHAN 100.0 K CCOR
2120 NUMAER OGF PLACES, 1960 PN, GREATER THAN 100.0 , LESS vHAN S00,0 K CCOA
2129 TATAl 1760 PAP, [ PLACFS GOEATAR THAN 160.0 K, LESL TUAN SO0,0 K GCOR
2165 2 TOTAL 1940 POP, [N PLACES GUEATFR THAN 100.D ¥, LESS THAN S00.0 K CCNA,
2121 MUMSER NE PELACES, 1960 POD. GREATES THAN SO0.0 o (ESS TN |.000.0 K CONR
2129 TATAL 1940 PAP, [ PLAGCES GRFATER THAN 500.0 K, LESS THAN 1,000.0 K (COA
2166 2 TOEAL 196N POP. [N PLAGES GREATER THAM 500.0 K, LESS TX 1,000.0 K £CGR

2122 GIMSER NE BLACES, 1950 PNP, GREATFR THAN 1,000.0 CChA
2130 TOVYAL 1960 POP, MW PLAGCES GREAYER THAN },000.0 K . ceon
AT Y OINTAL 1969 000, IN PLACES GREATER THAN 1,000.0 K CCOn
210/ [ AUGEST CEIY YN COUNTY, 1960 POPULAT LON ' . Ccens
7229 F COUNTY DPODULAY N TN LARGESY CITY - 1960 : : cecne

2277 % WRAAN [N LARGEST CITY - [960 ccon
POPELATION DFMSITY

2147 POPHLAYION DEMSITY, 1966, PFRS, PER SO, M, i ~ SM

N
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2180
2111
"7

2136
2132
2144
291
22n4%
3024
1125
1127
2265
1126
1128
2320
2322
2721
2323

34618
2020
12131
2248
2292

32

B2
22009
3015
2249
2527
3016
27251
2328
110t
1102
1103

1104

1108
f106
1197

1108

1001
1133

POECray ey parnr o pap, NS ITY -
Crmpdoy eonp A1ras nrmMs vy, 1960
CORMYY POAPHL AT 0™ NENSTITY, 1950

POPULATIN: CHANGE

TOTAL Catmly SavgLariny -« 1960
TOVLY £OINTY (960 0NDULEAYTON

| RREAYE)

¢ PERSHNG PEROSD . 4
pPERS, PR SN, ML,

’

FAVAT (ORT Y SAODU AT ON = L agf,

T O IROCREASF/DECHENSE POPMCXTTON
ToRECREAST/NECOEAQE AN AT INN
T OPNCREASESDIOTNASE PO AT TOMN

TATLHL POPULATEON CHANGE 1950 -

T ORATE NF (RO PFASE = MIATATINN
NET AL2TN/ZEDSS Yamounw it 1am
NATURLL TNCRTASE TO80 — 1940

TORATE OB NATUC L INCRFASE 1750

- 194 1-50

- 1950=-60

- 160- 66
1950

1950 - 1960

MIGRAT [1R -

- 19560

“

rasn-00

MAYUPL AL TNCPEASE, L iVE RIPYHS—=DEATHS ~ 1960
NATUZ AL TMCRESNIE, LIVE 310 THS==NEATHS -~ 1950
VOMATHP AL IRCPFASF OF PAMISEATTON -~ 1940

T POPHLATION #ATHRAL INCREASF -
POPULATION CHARACTERISTICS
T PORULATIQN “NNWHITE - 1946

T NFAH AR NEMETTE POPHL AT TON
DERCENTILE, 2 PATHLATINN LIV

R AR ATINN SMRHTTE - 1940

T PACUYLATION HONEHIEE = 1950

VYL AT ASE e

MENLAN AGE — 950

MEND[AM AGE - Y50
2 POPULAT(AN AGFD, 9-5 YRS, ~ 1

YOOOPUHLATION 1anlie § ¥YRg, - 196
T PNPYLATION YNNG 5 YRS, AGE —
T POPULATINN AGEN, AS AMD OVER
Y POOYLATIAN 6% ANMD OVE?L — F960
FoAAMYELATIAN A5 YRS, AN N,EQ -
2 eNPYL ATIIN @~5 - 1966

T ONSULATION 611 - 1964

T PAOULATION 21T - 1954

T PNPILATION 13-24 - 906

£ PNOYLATINN 25-34 — 19K
TOPOMILATION AR-4QG - 19456

T POPYLATION 50-64 - 1966

T POPULATION 65-UP - 19h6
EECNNNDMIC POOFILE

BUSTMESS FSTARLISHMENTS — EMPLOYEFS AND PAYPOLLS

TATAL MUMAEP OF FHMOLOVEES — 196
TATAL “MUMACR OF EMPLNYFES - 196

1950

= 1964
TE = 1966

966
0
1950

~ 1966

1950

2

%

F2AS T CHANGE NOF TNTAL FMPLOYMFEWMT, 196?_—.1966

2
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1147
19
.4 57

1025

LU T

1015
1177

1045

1187
1058
1197
1065
1207

1075
1217

o e -

1085
1227

1095

1262

1110

1276
1243

1244
1245

1247
124R

- 1249
est

52

453
1261
1263
1262

1264

1270
1111

1112

113
1115
1L16

T117

T119
1120
i121

- 1129

R TED!
1130

11232
1276

1135

3315
10013
3316

1267

1139

NF PFAPLE EMBLOYFN [N AGRICULTUYRAL SERVIFES - 1964
AF NENPLE EMDLNYFD IN AGRICULTURAL SERVICES = 1967
NF PEAPLE EMPLNYFD [N MINING -~ 1966

“OF PFAPLE EUDLNYEN [N MINING - 1962

(1 OCAPLE EMLNYEN [N COMTRACT CONST, = 1964 .

AF PEAPLE EMPLOYED [N CONMYRACT CANST. - 1942

OF PENPLE EMOINYFD [N MANUFACTURING - 1964

OF PENPLE EMOLNOYEND [N MANUFACTHRTNG — 1942

TNE PENRLFE FMDLNYED IN TCEGS SERVICES - 1964

NF BENPLE EMOLOYFR TN TCRGS SFRVICFS - 1962

‘NE PEAPLE EMOLAYFN [N WHNL.FSALF TRADF — (964

0F PEIPLE EMDLAYFD N WHNLFSALE TRADE ~ 1962 o
OF PEAPLE EMDLNYFD [N RETAJL TRADE - 1964 :

NF PENPLE FMPLOYFM IN RETAIL TRADF - 1947

FO PFOPLE FMPLOYED TN FINAMGCE, TNS, & R, ESTATE - 1964
NE-OENPLE EMPLAYEN [N FINANCF, INS. € R, ESTATF - (9562

?

] Q@ NI A R RN A AR AN

OF PENPLE EMPLNYED [N SEOVICFS - 1964 ’
AF PFADLE EMPLOYED N SFRVICFES = 1962
NANCE ASSTFIABLE FSTARLISHMENTS EMPLOYFES OF TNTAL - 1964

M

NONCLASSTFLABLE FSTAALISHMENTS EMPLNYEES NF TATAL - 1962

INREY AF | ARGEST [HDUSTPY EMPLOYER - 1964

NUMRF2Z NF FMPLOYEFS IM THE LARGEST INDUSTRY FMPLNYFR — 1064

2 NF FMPLNYFES TN THE LARGEST [NDUSTRY FMBLAYED - (944

T CNUNTY TAXARLF PAYRNLL NF THF LARGEST INNUSTRY FMOULNYER - 19664
MUMBFR NF EMPLNYEES IN THE SECNND LARGEST [NDUSTRY EMPLAYFR - 1964
T OF FMOLAYEES A THE SFCAND LARGEST INDUSTRY FMPLNYFR ~— 1944

T COYNTY TAX. PAYENLL NF THE 240 LARGEST INDUSTRY FUPLNYER ~ 1944
NUMAFR NF EMPLAYFFS [M THE 3RN LARGFST INNUSTRY EMPLAYER - |964

7 OF FMDLNYEES I[N THE THION LARGEST IMNDUSTRY FMPLAYER - 1964

T OCAUNTY TAX. PAYROLL OF THE 38BN LakGEST INDUSTZY VHRLOYER = 1564
NUMRFR NF FMPLOYEFS IN THE THREF LARGFEST EMPLOYERS - 1964

* OF PFAPLE EMPLAYFD IN THFE THREE LARGEST INDUSTRIFS - 1964
TAXABLF OAYRNIL [N THF THREF LARGFST EMPLOYFRS - 1944

% NF TAXARLF PAYRNLI TN THF THREF LAPGEST [NDUSTRIES — 1964

INDFX NF LARGEST [NDUSTRY EMPLAYEP — 1967 :

NUMBER NF FMPLAYFES IN THE LARGEST T[HDUSTRY EMPLOY[R - 1962

T OF FMPLOYEFS [N THE LARGEST INDUSTRY FMPLOYER - 1942 _

T CNUNTY TAXARLE PAYRALL 07 THF LARGEST [NNUSTRY FUPLNYER - {962
NUMRFR OF EMOLOYEFS [N THF SECOND LARGEST IMDUSTRY FMPLDYER - 1962
T NF EMPLNYEES IN THF STCHARD LARGEST INMDUSTRY EMPLAYER - 1962

Z COUNTY TAX. PAYROLL N1 THE 2ND (ARGEST INDUSTRY C[UOLAYER - 1962
NUMRER NF FMPLNYFES IN fHE 3IRD LARGFST INOUSTRY EMPLAYER - 1962 .
% OF FUBLNYEFS [N THE THIRD LARGEST [NOUSTRY FMPLOYER — 1962

£ COUNTY TAX. PAYROLL OF THE 39D LARGEST INDUSTRY EMPLNYER - 1962
NUMBER NFE EMPLAYFES [N THE THPFE LARGFST EMPLNYFRS — 1947

T NF OFNPLE EMPLOYFR [N THE THREF LARGEST INDUSTRIES = 1962
TAXARL £ PAYRNLL [N THE THRFE LARGEST FMPLOYFRS - (947

% OF TAXAALF PAYROLL IN THF THREE LARGEST IMDUSTRIES — 1962
INDEX NF LAGEST [NDUSTRY EMPIOYER — 1964 '

TATAL NUMBER OF REPNRTING UNITS — 1964

CTY ¥ RFONATING [NDUS. UINITS — 1962

TOTAL NUMRFR NF REGORTING UNITS - 1962

CTY, ¥ REPARTING INDUS. UNITS - 1964 : :

PIFFERFNCE IN NUMRFR NF REPORTING UNITS, 1962 - 1964

Z MF COUNTY TMDUSTRY IN IMDUSTRIES IN SIZF CLASS 0-19 — 1964

& :
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cap

che
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cep
CAp

ChRT
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CRp
CAn
rae
cRo
canm

L£Rnr

<o
cap
CARnP .
cap
Lhp
CAD
CRP
CAP
cRp
CRP
CRe
cao
cap
cao

- LRP

CRP
CRo
cap
Cap
canr
CRP
cae
can
cena
CR®P
CRP
cao
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'007
40
«O0R

T L1t al
- 1009
1007
1134

o L1422
L1010
3270
3272
3236
32138
1279
1256

1255 -

1124
1273
1123
1146
1147
1156
1157
1166

1167

1176
S1TT
86

AT
1196
1197

1206

1207
1216
1217
1227%
1227

1305
2076
2078

1306,

1327
- 13048
3240

2080

1309

1307

1330

1310

% OF CNUNTY INDUSTPY 1N INDUSTRIES IN SIZF CLASS 0-19 - 1962 CRP
% OF CNUNTY [NAUSTRY [N INDUSTRIES IN SI?E CLASS 20-99 - 1964 CRP
% NOF CNUNTY [NDUSTRY [N ITHOUSTRIES IN STZE CLASS.20-99 - 1962 cnp -
% OF COUNTY [NNUSTRY [N INOUSTRIFS, I[N STZF CLASS 1008 - 1964 cAp
T OF COUNTY INDUSTRY IN INDUSTRIFS IN SIZE CLASS 1NN& - 1967 cRp ’
TAXARLE PAYRALLS - 1962 cap
TAXARLE DPAYRNLLS -~ 1964 : CRP
T CHAMGE "IN TATAL TAXARLE PAYROALL, 1962 - 1964 CRO
AVFRAGE DUARTFRLY GRNSS EARMIMGS,y JAMNUARY=-MAQCH PAY PERIND ~ 1964 CRO
AVERAGFE QUARTERLY GPNSS EARNINGS, JANUARY-MARCH PAY PERIND - 1962 CGCNp
PERCENTILE, TOTAL QUARTFRLY TAXABLE PAYROLL IN 1000 — 1964 CAp
PERCENTILF, TNTAL QUARTFRLY TAXABLE PAYPOLL IN $1000 = 1967 GCRP
AVERAGE QUARTFRLY WAGF - 1964 CRP — TILF RANK ' Chp
PERCENYTILF, AVERAGE QUARTERLY WAGE - 1962 CAP cap
INDFYX NE INDUSTRY WITH SMALLEST AV. ATRLY GROSS FARNINGS - 1964  CRP

AV, QATRLY GRAOSS FARNINGS WITH LOWEST AV. QTRPLY GRNSS EFARNS. - 1944 (AP

Nfl, 0F EMPLAYFES [M" INDUS. WITH LNWEST AV, ATRLY GPNSS. EAPN. - 1964 CRP
AV. QTRLY GRNSS FARNINMGS [N LNWEST AV, QTRLY APOSS EARNS, - 19462 cap
INDEY .3F INNUSTRY WITH SMALLEST AV. NTRLY GRNSS EARNINGS - 1962 cap
NO, OF TFHPLAYEES [N INNUS. WITH LOWEST AV. OTRLY GROSS EARM, = [942 CRP
AWBIRAGE FIRST QUARTER GRNSS FARNINGS IM AGRIC. SERVS. — 1964 chRp
2T NF PEOAPLE FMPLNYEN [N AGRICULTURAL SERVICFS - 1964 CRP
AVFRAGF FIRSF QUARTFR GRASS FARNTMGS [N MINING - 1964 cae
T NOF PFADLE EMPLAYEN IN MINING = 19564 chap
AVERAGE FIRST QIARTFO GRNSS EARNINGS IN CTONTRACY CANST. - 1964 CRP
% NF PENPLE EMPLNYFD. [N CONTRACT CONST. - LO44 ‘ CcRP
AVERAGE FIRST QUARTER . GROSS EARNINGS [N MANUFACTURING - 1964 CRP
£ NF PENPLF EMPLOYFD TN MANUFACTURING = 1964 . cap
AVERAGE FTIRST QUARTER GRNSS EARNINGS TN TCEGS SFAVICFS - 1944 cro
X OF PEODLE EMPLOYED [M FCFGS SERVICES = 1964 cnp
AVERAGE FIRST QUARTFR GRNSS EARNTNGS TN WHOLFSALE TRADE - 19564 CRO.
%, NF PENPLE EMPLOYFD [N WHRLFSALE TRADF - 19664 : rge
AVERAGE FIRST QUARTFR GROSS EARNINGS TN RETAIL TRANE - 1964 CAP
% NF PEAPLF EMPLNYEN [N RFTAIL TRADE - 1964 rAp
AV, DTRLY GRDSS FARNINGS [N FINANCF, INS. & R, ESTATE - 1964 cRp
T NF PEOQPLE FEVPLAYFD [N FINANCE, INS. & R, ESTATE - 1964 CRP
AVERAGF QUARTERLY GRPASS EARNMINGS IN SERVICES - 1944 cap
% OF PEOPLE EMPLNYEN [N SERVICES - 19464 CRP
CHARACTFRISTICS OF THE LABOR FDRCE
TOTAL CIVILTAN LARNR FARCE - 1960 cena
TOTAL FMPLNYFD - 1960 ' - CCDR
TOTAL UNFMPLAYED - 1940 cens
SHIFT N TNTAL POPULATINN, 1950-1960, ¥ ccon
2 CHANGE, TNTAL CIVILIAN LARNR FNRCE, 1950-1960 ccos
T UNFUPLNYED - 1940 cCnR
PEFRCEMTILFE, R UNFMPLOYED - 1960 ceon
7 UNEMOLNYED - 1950 cenn
% WHITE GOLLAR WNRKERS — 1960 ccon
T TNTAL GCIVILIAN LAROR FNRCE, MALE - 1960 CccoB
7 TOTAL CIVILTAN LABAR FORCE, MALF — 1950 . cena
¥ EMOLOYFES RESIDING INSINF, WNRKXKING QUTSIDE COINTY — 1960 ccna
o2
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2087
1298
1294
- 1320
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1296
2085
1294q
1297
1300
132
1323
1.324
1325

1301

3260
1302
1303
1304

1290
1291
1314
115

16

1317
1292

1331

1332
~ 3262

1331

1334
1335

1336

1337

1324
1320
1340

2001

12a2
1273
- 1284
1311

C AGRICULTURE

NUMBER 0OF FARMS - 1959

RATIO CHANGFE 4 FARMS 195971954 .

% SMALL, LESS THAN 10 ACRFS, FARMS NF ALL FARMS. 1959
AVERAGF ACRFAGF PER FARMS -1959

T LAND [N FARMS - 1959

X CHAMGE, LAND [N FARMS, 1954-1959
PERCENTTILE, % LAND [N FARMS - 1940

NUMARER NF CAMMERCTAL FARMS - 1959

¥ COMMERCTAL FASMS LESS THAN £2,500 - 1959
AVERAGE VALUE PER FARM NF LAMD AND BUILDINGS = 1959 .

% TFNANT=-NOFRATEN FARMS - 1959

TOTAL VALUF OF FARM PRONYCTS SOLOD - 1959

ALL GCROPS ¥ NF TNTAL VALUE NF FARM PRODUCTS SNLN — 1959

NALPY PRONUCTS % NF TNTAL VALUF: OF FAPM PRANUCTS SOLD - tasq
POULTRY, POULTRY PRANUCTS ¥ TNTAL VALUF OF FARM PRNA, SNLD - 1959
LTVESTACK ANND PRONUCTS T TATAL VALUE OF FARM DRODYCTS SNALD - 1959
LEVEL~-OF=LIVING INDEX, FARM-OPERATNR FAMILY - 1959

PEQCENTILE, FARMER LEVEL INDEX - 1959

7 NF FARMS WITH TFIEPHONES — 1959

Z OF FAOMS WITH TRACTARS - 1959 .

T NF FARMS WITH MNTNR TRUCKS - 1959 \

4

WHOLESALF TRANF ' .

NEMAER NE WHALFSALF FSTARLISHMENTS - 1958
TOTAL WHNLESALFS, NCLLARS - 1958

Z CHANGE IN WHNLFSALE SALFS, 1954-1958

& MERCHANT OF TOTAL WHNLFSALE ESTABLISHMENTS - 1958
¥ MERCHANY NF TNTA[ WHALESALE DOLLAR VALUE - 1958
SALES VOLIMF PER WIHILESALF ESTABLISHMENTS - 1958
TOTAL PAYRNLL, WHM.FSALE - 1958 .

"~ RFTATL TRADF

TATAL RETATL SALES ~ 1945

FETATL SALES PER CAPI{TA - 1965

MPTRCEMNTILFE, PER CAPITA RETAIL SALES - 1966

TOATAL RETAIL SALFS TN FNON STORES - 1965

TOTAL RFTAII SALFS IN EATING AND DRINKING PLACES - 165

~TNTAL WFTAIL SALES TN GEMFRAL MERCHAMBISE - 1365 :

TOTAL RFTATL SALES [N APPARFL — 1965

TATAL RFTAIL SALES IN FURNITURE - 1965

TNTAL PETAIL SALFS N AUTOMATIVE — 1965

TNTAL RETATL SALES [N GASOLINE ~ 1965

TATAL RFTATLL SALES IN LUMRFR, DUTLDING MATFER]ALS, HARDWR — 1965
TOTAL RFTATIL SALES IN DRUG STNRES - 1965 ’

MM RR AR R

MANUFAC TUR ING

TOTAL MANUFACTURING ESTARLISHMFNTS - 1968

TATAILL FMPLNDYED, MANUFACTURTING ESTARLISHMENTS - 19S8

TOTAL PAYROLL, MANUFACTHRING FSTARLISHMENTS - 1958

T PRONUCTICN WNRKERS OF ALL MANUFACTURING EMPLNYEFS — 195A
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3264,

1286
1287
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‘1289

2092

2091t

1313

3266
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2002

2n16

1246
1233
1234
12135

1236

1227

2011
S 2103
2250

248

Coz101

3131

2100

313s

- 3282

2005

3254

2012

2013
2093
3268

- 2095
- 209

2096
2997
2014

2015

1 202%
- 2030

7 PRODUCTION PAYPOLL OF ALL MANUFACTURING PAYROLL - 1958 ccona
MANUEFACTURING MEW CAPITAL FXPENNITURES - 1064 CChR
ADJUSTED NOLLAR VALUE ARDED RY MANUFACTURING - 1958 » .CDA
OPERCENTILE, VALHUL ARNDEN BY MANUFACYURERS - 1959 - . ) ccnp

CMINERAL INNDUSTRIES

NUMAFP OF ESTAALTSHMENTS [N MINFRAL [NDUSTRIES - 1958 ccnA

NUMBFR NF EMPLOYFFES IN MINMERAL [NDUSTRIES = 1958 . CCDR
PAYROLL IN MINFRAL TINDUSTRIES - 1958 : cenes
NOLL AR VALUE, SHIPMENTS AND RFCFIPTS FOR MIMERAL [NOUSTRIES - 1958 fCDA
VALUF OF MINFRAL SHIPMENTS - 1954 ccna
T CHANGE [N VALUHF NF MINERAL SHIPMENTS - 1954-19518 : CCon
ML AR VALUE, SHIPMENTS AND RECETIPTS IN MIN. IND. PER £MPLN, - 1958 CCHA
PERCENTILF, MINERAL INDUSTRIFS, VALUE SHIPMNENTS, RCPT., 195° ccne

[ 4

PERSNNAL FINANCF

TAOTAL POPULATION - 1966 TSM

DER CAPTTA NISPNSARLE [NCNME =~ 19664 - M
PEUCENTIL F;, PFR CAPITA NISPNSABLF [NCNME - 19/6 SM

T HMISFHNLNS $1-2499 - 1966 - XX . SH

T HAHSFHAL NS $2500-1999 - 966 - XX . - . ’ SM

T HOUSEHOLDS $4000-4999 = 1946 = XX . SM

T HAUSFHALNS $7000-0999 — 1964 = XX : SM

¥ HOPYUSEHONLNS $10,000 OR NVFR - (966 — XX SM
MENTAN TNCOMFE - 1959 _ _ ccon
MEDTAN TNCNME — 1944 v SM
PFRCENTILFE, MEDIAN FAMILY TINCOME - 1959 » - CCNR
PERCFNTTI R, WEDTAN HIRYSEHNLD [NLARE —~ 1064 oM

T NFT $ TNCNME IN LESS THAN $2,500 BRACKET OF TOTAL NET 1 XY oM
®. NF HAUSFHOLNS WITH 1946 INMCOME, $1-2499 - XY X S M

Z ONET & TMCOAME IN $10,000 AND AVFR BRACKET NF TOTAL NFT $¢ oM

T NF HOUSFHOLNS WITH 1966 INGCOMF, $10,000 & ABNVE - XX X ‘ SHM
PERCFNTTILE, NN, .  HOUSEHOLDS WITHK INCOME LESS THAM §2500 - 19486 SM
NUMRFER HAOUSEHNLNS WITH ;0 TO $2,499 ANNUAL TNCOMF - 1966 oM

PERCFNTILE, % HNUSEHNLDS vITH INCOME LESS THAN $2500 - 1966 SHM

COMMEQCTAL FINANCE

BANK NEPNSTITS, DEMAND = 1960 ) AL
RANK NEPNSITS, TIME ~ 1960 B , - ccng
RANK NEPNSITS - 1960 _ CCOR
DERCENTILE, BANK NEPASITS — 1940 . , ccos
¥ CHANGE RANK NEPOSITS 1956—-1960 , o CCNA
RAMK NEPNSITS —~ 1956 ccon
RANK NFPASITS - 1950 - - : ccone
? CHANGE BANK DEPOSITS 1950-19560 - ¢coa
SAVINGS CAPTTAL, SAVINGS AND LOAN ASSACFATIONS - 1960 cCNR

FIRST TERM MNRTGAGES, SAVINGS ANN LOAN ASSOCTATIONS - 1960 CChAR
AOVFRNMENT FINANCF, RFVENUES AND EXPENDITURES

TNTAL REVENUE - 1962 N | conv

TOTAL FXPENDITURF =~ 1962 : - cGnv
¥
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66 TATAL REVFANUE MIMUS FXPENNITURE - 1962 : : r.6nv

29 TATAL REVFNUE, PER CAPITA - 1962 ' ‘ cGov
©20%1 TOTAL FXPENDLTURE, PFR CAPITA - 1962 cenv
37 7TH PERCENTILE, TNTAL GNVERMMEMT EXPFNRITURES PFR CAP -+ 1962 chny
2025 LONG -TFAM NERT, FMN NF - 1962 ) : cony
2067 SHIFT IN LONS TFRM DERT = 1962 o : cenv
2027 SHNRT TERM NERT, FND NF - 1967 _ T : CGNV
2065 TATAL DFAT PER CAPITA - 1962 CGNY.
2012 T REVENIF FRAM DPANPERTY TAX - 1962 . ' - CRAV
2013 T REVFENUFE FRAM YT [LITIFS TAX - 1962 : €GOV
2034 ¥ REVENIE FANW SALFS AND GRNSS RECFIPTS TAX - 1962 cAIv
2035 ¥ REVENUF FRNM PAYRNLL, INCPME TAX - 1962 I %"
2036 T RFVENUE FROM STATF GIVFRNMENT - 1962 : : S A )]
2018 % REVENUE FRAM FFNFRAL GNVERMMENT - 1962 . CGNY
2039 ¥ REVENUE FRNM CURKRENT CHARGES - 1967 . : 6NV
2040 2 REVENUE FROM [MVFSTMENT EARNINGS - 1962 conv
2061 T REVENUE FRAM NTHFR - 1962 : _ 6ROV
20042 T ALL EDUCATION FXCFNOITHRES - 1962 » ' coNV
2063 7 ALL'&h!ICF FXPEMDTTURFS ~ 1962 . Conv
2044 AL EXPENDITURFES, FIRF PROTECTION - 1962 6NV
2045 7~HLL EYOENN[TUYRES, HIGHWAYS - 1962 : . . o ehlY
2046 ¥ ALL FXPONDITURES, SEWFRACF - 1962 _ C cony
2047 T ALL EYPFNNITURES, NTHER SANITATION - 1962 : CeOYV
2068 % ALL EXPENN[TURES, WELFARE ASSISTANCF - 1967 chov
2069 T ALL FXPRNDITURFS, LIBRARIFS --1962 , conv
2060 ¥ ALL FXPFNOITURES, OWN HASPITALS - 1962 - ceny
2051 % ALL FXPENDITURRS, NTHFR HASPITALS - 1962 ' cany
052 ¥ ALL FEXOENNITURFES, HEALTH = 1962 LGNV
153 ¢ AL L FXPFEMAITU2ES, PARKS AND RECREATION - 1952 . . feRAv
- (054 T ALL FXPEND[TURES, FINANCIAL ADMINISTRATION - 1967 » CGMY
2055 T ALL FXPENDITURES, GENERAL CONTROL - 1962 _ coOv
2056 ¥ ALL FXOPENDITURFS, A[RPARTS - 1962 : oV
2057 ® ALL FYPFNATTURES, [NTFREST NN GENFRAL DERTS - 1962 €GNV
2068 ¥ ALL EXPENDITURFS, PNRTS ANN.TERKINALS - 1962 : conv
2050 ¥ ALL EXPENDITURES, HNUSING AND IRBAN RENEWAL - 1942 ’ cony
2067 % ALL EXOENDITUPFS, GENCRAL PURLTC BUILDINGS - 1962 CGHV
T 20&Y T ALL EXPEMDITURES, CNRRECTYON - 1962 ce6nv

2067 7 ALL FXPENDITURES, MNATURAL RESOURCFES = 1962 . cHnvV
0% T ALL EXPFNDITURES, LIQUOR STMRFS — 1962 ' 7 conv
SsNeCc 1T AL PanF [ LE
LOMMUNTITY HEALTH FACTLITIES AND MANPOWER

'73063 PER CAPITA [NCNME - 1962 HD
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3100 STATF PER CAPITA [MLOME = 19672 , . HMD
T049 NUMRFR NF PNCTNRS = 1967 ' HMP
3046 TATAL POPULATION — 1342, ‘ Hu

" 30AR0 MBMBRTP NF DACTNRS PER 10N,000 pnvu1nr1n~ - 1962 : HMD
10972 NHMREP NF DOCTARS PER 10N, 000 TOTAL STATE PAPULATION = 1962 HMP
3107 PFOCFNTILF, NACTNRS PFR 100,000 COUNTY POPULATINN . HMPp

_ 2NA? NUMRER AF DENTISTS Ar? 100,000 APOPLULATINN -~ 1962 Hun

. 3094 NUMBFR NF NFNTISTS PER 100,000 TATAL STATF POPULATION - 1962 HMP
3064 NUMAFD OF PHARMACISTS PFR 107,000 PAPULATINN - 1962 - HH4P

< - 11 -

A At A AA A A A=t A A A A A A A A AL A A A A AL A AL A AN NN A



3096
3048
3059
3091
3109
3056
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31.02
3065

2271
2311
2274
2273

. 2313

2270
2283
2284
2285
2286
2287
2288
2289
22717
2315
1109
2280
2316

2258
2306

. 2259

22066
3033
1268

2042

1269
3025

2191

3012

NUMBER OF PHARMACISTS PER 100,000 TOTAL STATE POP. - 179062
IN GENERAL AND ALLIED SPEC TAL HOSPTPALS -
NUMBER OF MHOSPITAL BEDS PER 100,000 POPULATION -~.1962
NUMBER OF HOSPITAL BEDS PER THNWSAND TOTAL STATE PNPULATION -
HOSPETAL BEDS PER 100,000 COUNTY "POPULATION
NUMBER OF REGISTERED NURSES - 1962

NUMBER OF 8

PERCENTILE,

EOS

NURSES PER HOSPITAL BED - 1662
STATE NURSES PER HOSP{TAL RED - 1962

NUMBER OF SANITARY ENGINFERS PER_IOO'OOO‘PDPﬂLATTON - 1962

HOUSING

DHELLING

49 49 28

UNITS NOT DILAPIDATED - 1950

UNITS WITH 1.01 DR MORE PERSONS/ROOM - 1960

POPULATION PER HOUSING UNITS - 1960

HED I AN NUMB
UNITS BUI
OCCUPIED
QCCUPIED
QCCUPIED
OCCUPILED
OQCCUPITED
OCCUPILED
OCCUP LED

M oR 97 &7 28 € & o¢

MEDTAN VALUE,
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LT IN
UNITS
UNITS
UNITS
UNITS
UNITS
UNITS
UNTTS

PERSONS/UNIT - 1950 -
1950 OR LATER
WITH WASHING MACHINE - 1960

WITH FODD FREEZER - 19640

WITH AIR CONDITIONING - 1960

WITH TELEVISION SET - 1960

WITH TELEPHONF - L1960
WITH ONE AUTOMOBILE - 1960
WiTH 2 OR MORE AUTOMOBILES -

§ CHANGE — WEDIAN VALUE HOMES, 1950 - 1960
MEDIAN GROSS RENT/MONTH = 1960 :

MEDIAN GROSS RENT/MONTH RENTER-OCCUPIED - 195

EOUCATI

MEDTAN SCHOOL YRS. COMPLETED BY PQOP., 25 YRS. NR Q/¥R - 1960
MEDTAN SCHOOL YRS. COMPLETED BY POPULATION 25 AND JV*R =

ON

¥ POP. 25 OR OVER COMPLETING LESS THAN 5 YRS.

¥ ALL EDUCATION EXPENDITURES - 1962
PER CAPITA EDUCATION EXPENDITURES - 1962

% INCREASE/DECREASE TOTAL SCHODL ENROLLMENT - 1960-66

TATAL 1960

CLEM,

AND HIGH SCHOOL FHROLLMENTS

HIEGH AND ELEMENTARY SCHOOLS ENROLLMENT - 1965
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UNITS SOUND WITH ALL PLUMBING FACILITEIES - 1960

1960

MEDIAN VALUE OWNER-OCCUPIED UNITS - 1960, $5000 MIN.
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0

OF SCHAOL
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Bffice of ﬁlannng and Budget
Fxecrdive Bepartment.

July 14, 1978
Y Clark T. Stevens
Director -

Mr. Wesley Copeland, President

International Science and Technology
Institute

1129 20th Street Northwest

Suite 404 .

Washington, D. C. 20036

Dear Mr. Copeland:

Governor Busbee referred your correspondence concerning the
development of small-dam hydropower for low-income communities
to this Office for reply. While some potential may exist for
this type of program, I have been unable to secure any definitive
information in the short time available.

However, due to this Office's involvement in the Department
of Energy's low-head hydro program, I am aware of an existing
dam near Juliette, Georgia that may have potential for your
purposes. This dam, which is not now used to generate power, is
located on the Ocmulgee River, and was formerly owned by the
Juliette Milling Company. It had an installed capacity of
1,022 kilowatts, with an average annual generation of 2,000
kilowatt-hours. The Community Action Agency in that area indicates
that there is a sizeable low—-income community in Juliette.

I would appreciate being apprised of your conclusions and
recommendations to the Community Services Administration, and if
I may be of further assistance please contact me.

Sincerely,

Rob Harvey
Office of Energy Resources

RH:cm

270 MWashington St., 3. M. . Atlanta, BGeorgiz 30334

7//77
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June 28, 1978

Mr. B. K. Wesley Copeland

International Science and Technology Institute
1129 20 St. Northwest, Suite 404

Washington, D.C. 20036

Dear Mr. Copeland:

Within the time limits which you have set, we have been able to identify
several small dams and sites which seem to meet your criteria. The
attached 1ist contains several mills which might be feasibly altered
for hydropower generation.

Qur information to you is limited for several reasons. First, a specific
operational definition of the key variables (e.g. "small dams" and "low
income") was not available. Second, the criteria for generating capability
was assumed by us to be continuous generation rather than emergency power
supply. This factor limited the dams and sites we considered for inclusion.
Third, our Division of Geology and Land Survey is just starting (with the
Army Corps of Engineers) a survey that will inventory Missouri dams of
significant size. Until the survey is finished, we are not in a position
to provide complete, accurate information. Fourth, there are over 3,000
dams in Missouri. This prevents a quick determination of the hydropower
capacity of dams and sites within our state.

Upon completion of the dam inventory, we will be pleased to work with
 your researchers here in Missouri to develop the data you require.

Sincerely,

-DEPARTMENT OF NATURAL'RESOURCES

Robert S. Townsend 22——

Acting Director
RST:jda
Attachment

Division of Policy Development
Robert Townsend Director

Joseph P. Teasdale Governor
Carolyn Ashford Director



SITE

Aid-Hodgson
Dawt Mill
Alley Spring
Falling Spring

Rockbridge MilTl

Dolle Mill
Topaz Mill
Dillard Mi11
Dry Knob Mill
Appleton Mill
Montauk Mill

. Robinson Mill
Bollinger Mill
Orla Mill

Mill Spring

COUNTY

Ozark

0zark

" Shannon

Oregon

0Ozark
fBollinger
Douglas

Crawford (Dillard)

Laclede

Cape Girardeau

Dent

Iron
Cape Girardeau
Laclede '

Carter

SOURCE

spring

North Fork River
Alley Spring
spring

spring & stream
spring

Topas Spring
Huzzah

Osage Fork

Apple Creek

springs & stream

tributary of Black River

White Water River

tributary of Osage River

Mill Spring
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BARRETT BUILDING CHEYENNE. WYOMING 82002
WYOMING WATER PLANNING PROGRAM

July 6, 1978

B.K. Wesley Copeland, President

International Science and Technology
Institute

1129 20th Street Northwest, Suite 404

Washington, D.C. 20036

Dear Mr. Copeland:

I am responding to your request for information on hydropower generation
at existing dams where low income communities are close by. I am attaching
some information that was provided to Mr. Thelen, Corps of Engineers, Omaha
District..

The following is a list of the dams and the associated low income com-
munities,

Dam - Low income Community ‘Population
Jackson Lake Dam Afton ' 1290
Thayne » 195
Willwood Dam Would serve two small local

Rural Electric Associations

Pilot Butte Power Plant Pavillion : 181
Bull Lake Dam Fort Washakie 300
Wind River Diversion Dam Ethete 50

Wind River Indian Reservation

Keyhole Reservoir Sundance 1056
Hulett _ 318

Keyhole Dam and Reservoir uses not included in the information sent to the
Corps of Engineers; however, Sundance and Hulett are two lower income towns in
Wyoming.

Other small scale hydropower generation potential exists in Wyoming and
much of it is associated withthe large irrigation districts and their water



July 6, 1978 Page 2
B.K. Wesley Copeland, President

delivery systems. No in depth analysis of these potentials has been dome by the
State; however, a local engineering firm, Tudor Engineering, mentioned in the
attached information has done ssome investigation of this potential.

] If additional information is desired on these dams, please feel free to
contact us.

Sincerely,

JWI/vsb
Enclosure
cc: George L. Christopulos



OFFICE OF THE GOVERNOR

Legislative Building, Olympia, Washington 98504

'STATE OF
WASHINGTON

Dixy Lee Ray
Governor

July 7, 1978

Mr. B. K., Wesley Copeland, President

International Science and Technology
Institute :

1129 - 29th St. S.W., Suite 404

Washington, D.C., 20036

Dear Mr. Copeland:

You requested by mailgram, June 27, 1978, comments and a list of small
dams, size and location, and number and location of nearby low-income
communities which would benefit from the potential hydroelectric gen-
erating facilities.

We have assembled in the enclosed table a list of low—income communities
with dams and/or reservoirs located nearby. Some approximate data is
included in the table to assist in your assessment, such as head and
discharge. :

Should your proposed program be funded, a more comprehensive and detailed
assessment of these and other such potential opportunities in Washington
State could be provided.

I hope this information will assist you in your evaluation.

Sincerely¢ ///
P s

/ \_/{—‘-—/ L“:/
;//’ A)f' {9f§y Lee Ray

“Governor . [/
N

Enclosure



Average Nearby Low ‘ Town Unemployment
Dam and Capacity Location Flow Head Income Com~ Location Population (County,
Reservoir (Ac.-Ft.) (Stream) (cfs) (ft.) munity (County) (Number) Percent)
Enloe Dam 2,400 Similkaneeh 2,300 60 Oroville Okanogan 1,565 11.6
River
Lake CleElum 710,000 CleElum 934 124 Roslyn Kittitas 1,015 10.1
River :
Easton Diver- 4,000 Yakima R. 1,066 56 CleElum Kittitas 1,725 10.1
sion Dam ' - .
Granite Creek - - Granite 20 30 Republic Ferry 1,053 9.2
(Republic Water Creek
Supply)
Wynoochee 70,000 Wynoochee 1,260 162 Aberdeen Grays Harbor 18,900 6.0
Dam River
Cosmopolis Grays Harbor 1,590 6.0
( Montesano Grays Harbor 2,790 6.0



STATE OF CALIFORNIA—RESOURCES AGENCY - EDMUND G. BROWN JR., Governor

DEPARTMENT OF WATER RESOURCES

2. O. BOX 388
TEACRAMENTO /
95802

(916) 445-9248

JuL 171973

Mr, B. K. Wesley Copeland

President _

International Science and Technology
Institute :

1129 - 20th Street N, W., Suite 404

Washington, DC 20036

Dear Mr, Copeland:

Your Mailgram of dJune 25, 1978, requesting information on
California's hydroelectric potential at existing small
dams to Governor Brown was referred to me for response,

Enclosed is a summary of the requested information which
was obtained from our Preliminary Office Report on our
small hydroelectric site survey conducted in 1976,

We are preparing a bulletin that will report the results
of our survey, but it will not be available until later
this year, I hope the enclosed information will be help-
ful to you, For further information, please call

Mr, Richard Ferreira, Chief of Energy Systems Branch,
Energy Division at (916) 322-3802,.

Sincerely,

Ronald B. Robie
Director

Enclosure

cc: Honorable Edmund G. Brown Jr,
Governor of California



SMALL EXISTING DAMS
WITH HYDROELECTRIC POTENTIAL

‘ADaﬁ;Name Owner . MW GWh County Township, Range (Base)’
rntelope Dan Cal. Dept. of Water Resources 1 3 Plumas - 27N, 12E (MD)
tox Canyon Dam Siskiyou Co. F.C. & W.C.D. 4 20 Siskiyou 40N, 4w (MD)’
Camanche Dam East Bay M.U.D. 6 25 San Joaquin 4N, 9 (MD)
Camp Far West Dam o South Sutter W.D. 3 17 Placer : 14N, 6E (D)
Concow Dam Thermalito I.D. . * Butte 22N, 4E (MD)
Frenchman Dam Cal. Dept. of Watexr Resources 2 3 Plumas _ 24N, 16E (MD)
Grizzly Valley Dam . Cal. Dept. of Water Resources 2 3 Plumas 23N, 13E (11D)
Little Grass Valley Dam Oroville~-Wyandotte I. D. 14 70 Plumas A 22N, 9E (MD)
lecimiento Dam Monterey Co. F.C. & W.C.D.. 4 - 20 San Luis Opilspo 255, 10E (MD)
I'yramid Stream Release Cal. Dept. of Water Resources 2 4 Los Angeles - 6N, 18W (5B)
Robert W. Matthewé Humbolt Bay M.W.D. 3 6 Trinity 1s, 7E (u)
<an Antonio Dam Monterey Co. F.C. & W.C,D, 2 3 Monterey 24s, 10E (MD)
Santa Felicia Dam United W.C.D. 1 3 Ventura 4N, 139 (5B)
¢hasta River Dam No. 60 . Montague W.C.D. 0.2 ** 7 sigkiyou 43N, 5W (MD)
Sly Creek Dam Oroville-Wyandotte I.D. 10 45  Butte 20N, BE. (MD)
Virginia Ranch Dam ' ~ Browns Valley I.D. - 0.5 3 Yubé. . ) 17N, 6E (MD)
* Insufficient data received **  Under one million kWh
Co. F.C. & W.C.D. = County Flood Contrxol & Water Conservation District
I.0. - Irrigation District
2.U.D - Municipal Utility District
LD, ~ Municipal Water District
W.C.D ~ Water Conservation District

Energy Division
Department of Water Resoutces
July 10, 1978
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DEPARTMENT OF COMMERCE &
ECONOMIC DEVELOPMENT

DIVISION OF ENERGY & POWER DEVELOPMENT

July 24, 1978

Ms.

Mary Allen

International Science & Technology Institute

1129 20th Street, N.M.

Suite 404

Washington, D. C.

Dear Ms. Allen:

20036

JAY S. HAMMOND
GOvVERNOR

7T FLOOR MACKAY BLDG

338 DENALI! STREET

ANCHORAGE, AK. 99301

Tel. (907} 272-0527

This will confirm our telephone conversation of July 14 pertinent to your
telegraphic inquiry received by this office June 30 regarding small dams
in proximity to low income communities.

Some 175 sites have~been.identified in the State that would possibly fall

within your .5 to 15 megawatt small hydro classification.
75 were at one time licensed by the Federal Power Commission.

Of these, some
I would gquess

that perhaps 50 to 60 of these 175 sites could be considered potential projects
under your program depending somewhat on your definition of "low income commun-
ity" and incentives that might improve marginal feasibility.

The following listed projects identified by city, project and size are simply
those that have been looked at most recently, fall within the criterian you

Angoon

Craig, Hydaburg
& Klawack
Cordova
Dillingham
Haines, Klukwan
Hoonah

Kake

Ketchikan
Kodiak

Pelican
Petersburg

Sitka
Teller
Wrangell

Thayer Creek

Black Bear Lake

Power Creek

Lake Elva

Chilkoot River

Gartina Creek

Gunnuk Creek

Swan Lake

Terror Lake

Pelican Creek Addition
Crystal Lake Expansion

Dam Water Supply Reservoir

Green Lake

Bluestone Canyon

Virginia Lake

have set down and appear feasible even without Federal participation.

1 M

5 MW

5 MW
2.25 MW
8 MW
.75 MW
1.8 MW
15 M
12 MW
.5 MW
3.5 MW
1 MW (estimated)
15 M
3 MW

12 M4



Miss Mary Allen -2- . July 24, 1978

We hope this information is helpful and would appreciate being kept informed
of any Federal participation or any other information pertinent to hydro
projects of this size. We feel that small hydroelectric development has
great potential in many parts of Alaska.

Sincerely, ' _

D Lo Kot
Dale W. Rusnell
Chief, Power Development

cc: Clarissa Quinlan
Honorable Ted Stevens
Honorable Mike Gravel
Honorable Donald E. Young
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APPENDIX E

;E?ARTMENT OF ENERGY FEASIBILITY AWARDS
J

Office of Public Affairs

Washington, D.C. 20461

FOR IMMEDIATE RELEASE
April 26, 1978

SMALL DAMS TO BE STUDIED
AS POTENTIAL POWER SOURCES

A first step has been taken to revive one of the
Nation's oldest and often neglected energy resources --
the hydroelectric power of small rivers and streams.

Fifty—-seven proposals to evaluate existing dams in
30 states and Puerto Rico have been selected by the
Department of Energy (DOE) for negotiating contracts.
Under terms of the contracts, studies will be conducted
to determine the feasibility of installing hydroelectric
generators at dams less than 65 feet high..

Such dams, already in.existence but essentially unused
or abandoned, have a nationwide potential for adding up to
54 million kilowatts of electrical generating capacity
to the U.S. energy supply. The total power potential from
both existing dams and undeveloped small-dam sites capable
of generating 5,000 kilowatts or less is estimated at
200 million kilowatts, roughly 40 percent of the Nation's
current electricity supply.

The Government portion of the contracts is expected to
total about $2.9 million and would be funded over the next
six months. Approximately the same amount of funding will

be expended by the contractors. Each of the firms will

evaluate enlargement, rehabilitation or construction of

. hydropower facilities.

[4

The 57 projects were selected from 224 proposals
submitted in response to a DOE solicitation last December.
The assessments are part of a planned series of proposal
solicitations expected to result in cost-sharing demonstration
projects across the gountry. DOE has allocated $10 million
for the current fiscal year for programs on research, ,
development and demonstration of small-dam hydroelectric power.

~
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The 57 projecté for which contracts will be negotiated
are in:

Alaska ' Maryland Oregon
California - Maine / Pennsylvania
Connecticut Michigan./ Rhode Island
Florida o Minnesota Texas
- Georgia Mississippi Virginia
Idaho Montana ) Vermont
"Illinois - Nebraska Washington
-Indiana New Hampshire Wisconsin
Kansas : New York - Wyoming
Massachusetts Ohio ' Puerto Rico
Oklahoma :
-DOE~

(NOTE TO EDITORS: A list of the selected proposers and
their sites is attached.)

NEWS MEDIA CONTACTS = William L.R. Rice, 202/376-9471
Andrea G. Davey, 202/566-9833

R-78-151



SUCCESSFUL PROPOSERS

Proposers

City of Seward
P.0O. Box 337
Seward, Alaska 99664

City of Siloam Springs
Siloam Springs, Arkansas

Energy Research and Appli-
cations, Inc.

1301 E. El1 Segundo Blvd.

El Segundo, California 90245

Modesto Irrigation District
P.0O. Box 4060
Modesto, California 95352

City of Redding
760 Parkview Avenue
Redding, California 96001

Turlock Irrigation District
P.0. Box 949 :
Turlock, California 95380

Town of Canton
4 Market Street
Collinsville, Connecticut 06022

City of Tallahassee

Atten: - J.B. Dykes, Jr.
City Hall

Tallahassee, Florida 32301

State of Georgia

'0Office of Energy Resources

270 Washington Street SW, Rm 615
Atlanta, Georgia 30334

Boise Project Board of Control
Atten: Royse Van Curen

214 Broadway

Boise, Idaho 83701

. e e —— e e e

Seward
Lake Francis, Oklahoma

Patillas, Puerto Rico

Central (near Modesto)
Red Bluff

San Joagquin Valley
{near Modesto)

Canton

Tallahassee (20 Miles
Southwest)

Monroe

Boise
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City of Carlyle Carlyle
c/o City Hall . '

850 Franklin

Carlyle, Illinois 62231

Hotel Baker Lutheran Welfare St. Charles
Services of Illinois

4840 W. Bryan Street

Chicago, Illinois 60641

Kansas_ Electric Power Coop., Inc. Manhattan
P.0O. Box 4267

Gage Center Station

Topeka, Kansas 56604

Raytheon Service Company Chicopee
Spencer Laboratory Lowell

2 Wayside Road

Burlington, Massachusetts 01803

City of Northampton - Northhampton
c/o Planning Department

Atten: Nancy Stack .

Municipal Office Building

Northampton, Massachusetts 01060

Foster-Miller Assoc., Inc. Kennebunk, Maine
- 135 Second Avenue
Waltham, Massachusetts 02154

Town of Wareham _ - Wareham
Town Hall
Wareham, Massachusetts 02571

Booz, Allen & Hamilton, Inc. Goffstown, New Hampshire
Booz, Allen Applied Research Div.
4330 East West Highway

Bethesda, Maryland 20014

Brighton Dam Feasibility Study Brighton
Atten: A.L. Will, Project Mgr.

Washington Surburban Sanitary Committee

2017 Hamilton Street

Hyattsville, Maryland 20781

Central Maine Power Company Saco
Tippetts~-Abbett-McCarthy~-Straton

Edison Drive

Augusta, Maine 04336

Central Maine Power Company Lewiston, Maine
Kleinschmidt & Dutting

Edison Drive

Augusta, Maine 04336
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Central Main Power/Stone-Webster
Engineering Corp.

Edison Drive :

Augusta, Maine 04336

V4 _ -

\“ Ayres, Lewis, Norris & May, Inc.
The Peninsular Paper ‘Company
3983 Research Park Drive
Ann Arbor, Michigan 48104

;/(AyrES, Lewis, Norris & May, Inc.
" Van Buren Township, Michigan
" 3983 Research Park Drive
Ann Arbor, Michigan 48104

\//;ity of Traverse City
and Grand Traverse
County Joint Venture
Department of Light and Power
City Hall
Traverse City, Michigan 49684

Rochester Public Utility Department

506 First Avenue, NE
Rochester, Minnesota 55901

Pat Harrison Waterway District
P.O. Drawer 1509 .
Hattiesburg, Mississippi 39401

Department of Natural Resources &
Conservation

Attn: Richard Bondy

State of Montana

32 South Ewing

Helena, Montana 59601

The Central Nebraska Public Power
and Irrigation District

P.0O. Box 356 :

Holdrege, Nebraska 68949

Nebraska Municipal Power Pool

Atten: H.S. Wacker, General Manager

521 South 1l4th St..
Lincoln, Nebraska 68508

Fairfield
Ypsilanti
Van Buren Township

Traverse City

Rochester
Ciark County

Tostan

Elwood

Lincoln
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Bethlehem Mink Farm
Box 348
Littleton, New Hampshire 03561

Hoyle, Tanner & Assoc., Inc.
One Technology Park ,
Londonderry, New Hampshire 03053

New York Energy Research and
Development Authority

230 Park Avenue

New York, NY 10017

American Electric Power Service.
Corporation

Agent for Michigan Power Company

Indiana & Michigan Electric Co.
2 Broadway
New York, NY 10004

- Little Falls Feasibility Study -
Joint Venture

Atten: D.R. Bristol, Project Mgr.

Niagara Mohawk Power Corporation

300 Erie Blvd. West

vSyracuse, NY 13202

City of Columbus

Department of Public Services
50 West Broad Street
Columbus, Ohio 43215

City of Pigqua, Ohio, Inc.
219 West Water Street
Piqua, Ohio 45356

Confederated Tribes of the Warm
Springs Indian Reservation
Warm Springs, Oregon 97761

Allegheny Electric Cooperative, Inc.

212 Locust Street
Harrisburg, Pennsylvania 17101
Rhode Island State Enerqgy Office
University of Rhode Island

80 Dean Street

Providence, Rhode Island 02903

B

Bethlehem

Northumberland

Concord (2 Proposals)

Guilderland

Croton Falls
High Falls
Lake Placid

(4 Proposals)

Berrien Springs, MI
Buchanan, MI
Elkhart, IN

Little Falls

Columbus

Pigqua

Salem

30 miles south of

Pittsburg.

Woonsocket

J‘m!{?'ﬁ" SR
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City of Sequin
Utilities Department -
P.O. Box 591

Sequin, Texas 78155

State of Utah

Division of Water Resources
State Capital Building, Rm. 435
Salt Lake City, UT 84114

Dan River Incorporated

Atten.: S.J. Jordan

Director of Corporate Engineers
2291 Memorial Drive

Danville, Virginia 24541

West River Basin Energy Comm. Inc.
R.D. #1 :
Jamaica, Vermont 05343

Vermont Electric Cooperative, Inc.
Atten: W.N. Cook, Exec. Mgr.
School Street .

Johnson, Vermont 05656

Vermont Marble Company/International
Engineering Company

61 Main Street

Proctor, Vermont 05765

Central Vermont Public Service
Corp. and Townscape, Inc.

77 Grove Street '

Rutland, Vermont 05701

Public Utility District #1 of
Okanogan County

P.0. Box 912

Okanogan, Washington 98840

South Columbia Basin
Irrigation District
Atten: Russell D. Smith
Third & West Lewis Street

Pasco, Washington 99301

Spokane City Water Division
East 914 Grace Avenue
Spokane, Washington 99207 .

Kimberly-Clark Corp.

401 North Lake Street
Neenah, Wisconsin 54956

Sequin

Bear River, Wyoming

Danville

Jamaica

. North Hartland

West Central

Middlebury

Oroville

Coulee City

Spokane

Appleton
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APPENDIX F

PARTIAL L!ST OF GROUPS TO ASSIST IN
ASSESSING ENVIRONMENTAL IMPACT

Nationa! Wildlife Federation
American Rivers Conservation Council
National Audubon Society and state societies
American Fisheries Society
Sport Fishing Institute
Trout Unlimited
National Watershed Congress
Citizens Committee on National Resources
The Conservation Foundation
Environmental Policy Center
Sierra Club
International Association of Fish and Wildlife Agencies
Conservation Society of Southern Vermont |
New Hampshire Envirommental Coalition
Total Environmental Action Foundation
U.S. Fish and Wildlife Service
State fish and wildlife agencies
State water resources boards
Federa!l Energy Reguiatory Commission

institute for Water Resources, U.S. Army Corps of Engineers

Source: The Johns Hopkins University, Applied Physics Laboratory,

Problems in Redevelopment of Old Hydroelectric Power Dams;
Second Report on New England (Laurei, Maryland: The Johns
Hopkins University, February 1978), p. 28.




APPENDIX G

FEDERAL ENERGY REGULATORY COMMISSION "'SHORT FORM'".

[6740-02] ‘
DEPARTMENT OF ENERGY
‘Faderal:Enargy Regulatery Commission

[18 CFR Parts 2, 3, 4, 131]
[Docket No. RM78-8]

SHORT-FORM. LICENSE AND.ASSOCIATEY
STANDARDIZED: CONDITIONS (L-FORM)

APRIL 21, 1978.

AGENCY: Federal Energy Regulatory
Commission.

~ ACTION: Proposed rule.

SUMMARY: The Commission .gives
notice that it proposes to amend iis
rules and regulations in order to estab-
lish a short-form hydroelectric license
with related standard conditions (L-
Forms). In addition, a new application
form would be established with accom-
, instructions for completing
the application for a short form il-
cense. The purpose of the proposed ru-
lemaking is-to provide a simplified pro-
cedure and format for processing ap-
plications for small-scale. hydroeleciric
projects that meet specific size crite-
rin. Avallabjlity of such procedures
would save time for the applicant and.
the Commission staff. It would en-
_ courage the development of small ca-
pacity. hydroelectric projects in fur-
therance of national policies for con-
servation of fossil fuels.

DATES: Comments should be submit-
ted not later than May 23, 1978.

ADDRESSES: Secretary, Federal
Energy Regulatory Commission,
Washington, D.C: 20426. :

FOR FURTHER INFORMATION
CONTACT:
Ronald Corso, Office. of Electric:
Power Regulation, 202-2T75-4863;
. Raymond Hagenlock, Office of the
General Counsel, 202-275-4271.

SUPPLEMENTARY INFORMATION:
Pursuant to section 533, Title 5,

SOURCE: Federal Register, Vol. 43, No. 83 (April 28, 1978),
" pp. 18196-18205



United States Code, and sections 4(e),
9, 10, and 309 of the Federal Power
Act (Act) (41 Stat. 1065-1066, 1068-
1069, 49 Stat. 840-841, 858-859, 61
Stat. 501; 16 U.S.C. 79T(e), 802, 803,
and 825h), and sections 402 and 403: of
the Department of Energy Organiza-
tion Act (Pub. L. 95-81, 91 Stat. 565),
the Commission gives notice that it
proposes to amend specific sections of
the rules and regulations in order to.
establish a short-form hydroelectric li-

- cense with related standard conditions

(L-Forms). In addition, a new applica-
tion form would be established with

accompanying instruction. for complet-.
ing the application for a short-form 1.

cense.

The purpose of this: proposed rule-
making; Is to provide a simplified pro-
cedure and format for processing ap-
plications for small-scale hydroelectric
projects that meet specific size criteria
as stated herein. Avallability of such
procedures would save time for the ap-

plicant .and the Commission staff. It

would encourage the development of
small capacity hydroelectric projects
in furtherance of national policies for
conservation of fossil fuels. For exam-
ple,
creased attention is being given to hy-
droelectric projects as a result of the
Administration’s energy: policies (such
as the incentive program for projects
less than 15 megawatts included in thie
Vational Energy Act proposals now
under consideration by a Joint Confer-
ence Committee of the U.S. Senate
and House of Representatives):.

There has been a sharp increase in

3 e number of Inquiries and applica-
" "ons received by Commission staff in

PRCTE PR

ecent months concerning the installa- .

tion of additional generating capacity
at existing hydroelectric projects, the
redevelopment -of existing projects to
provide additional power, and the in-
stallation of power generating facili-
ties at existing nonpower dams. Indi-
cations are that this interest will
result in sharply increased numbers of
applications being filed with the Com-
mission in the future.

Constraints imposed by the Federal
Power Act. inhibit to some extent the
ability of the Commission to-expedite

- action on applications. However, with

regard to projects of 2,000 horsepower

or less, the Commission has availed

itself In the past of the authority pro-

.vided In section 10(i) of the Act, 18

U.S.C. 803(), to “walive such condi-
tions, provisions, and requirements’ of
part I of the act as may be deemed In
the public interest to waive under the
circumstances. The only exclusions to
this waiver authority in section 10¢1)

are. the granting of license periods.

longer than 50 years and changes in

the requirements for annual charges

for use of lands within Indian reserva-
tions.

In an effort to reduce the burden of
vlication preparation for smail pro-

considerable impetus and in-’

PROPOSED RUILES

Jects, the' Commission’s regulations
currently require considerably less
detail in applications for projects of
2,000 horsepower or less (approximate-
ly 1,500 kilowatts) than for larger pro-
Jects.. Section 4.60: of the regulations
requires use of the. format prescribed
by section 131.8 of the regulations for
such projects.

However; utilization' of the provi-

slons of § 131.6 does not always result

in the expected savings of time and

effort in the processing of applica-

tions.: This is generally due to ihe

quality of the application inftially re-
_celved (e, the extent to which the:
-a.pplicatlon conforms to the require-

ments of the regulations). Experience
shows that applicants are often unable
to obtain (or understand) the regula-
tions. Staff analysis shows that poten-
tial time savings are also often unrea-
lized for other reasons such as delays
In receipt of comments from affected
Pederal, State, and local agencies with

respect to the application, low priority:

of small projects versus those produc-
ing substantial blocks of new generat-
ing capacity, occasional protests or in-
terventions, etc. The overall result Is
that ‘a minor project application with
no complex features routinely requires
from 6 to 8 months to be processed for
Commission consideration for licens-
ing. The Commission by this rulemak-
ing seeks to simplify the licensing pro-
cess for small hydroelectric projects.
To reduce. the time required to. pro-
cess applications for licenses for small
projects, a ‘“short-form”

intention is to develop a simple appli-
cation format which could be complet-

ed by an applicant following instruc-

tions furnished with thé form, attach-
ing only the minimum drawings, certi-
fications, etc., necessary to meet the
requirements of the .Federal Power
Act and other applicable statutes.
Compared to the present regulations,
the proposed short-form application
would lessen the descriptive informa-
tion needed, reduce: the details re-
quired on maps and drawings; and sim-

plify the requirements for complying

with the National Environmental
Policy Act (NEPA), 42 U.S.C. 4321 et
seq., without compromising environ-
mental considerations.

To provide for the broadest applica-

bility of the proposed procedure to the
Commission’s workload, and to ensure
compliance with applicable stattites, it
would. be necessary to impose certain
limjtations on utflization of the .pro-
posed procedure. The “Short-form”
procedures would not be used on any
projects:

(1) Having a dam or diversion struc-
ture more than twenty-five (25) feet in
height:above stream bed,

(2) Impounding a reservoir having a

surface area of 10 acres or more,

(3) Exceeding 2,000 horsepOWer
(1,500 kilowatts).

application.
and license is proposed. In brief, the:

18197

The first criterion was chosen .be-

cause it is consistent with the National

Dam Inspection Act, 33 U.S.C. 467a-
467e, that Is, dams of this size would
likely be in a low hazard category. The

second; criterion was chosen because it

is: consistent with the Fish and Wild-
life Coordination Act, 16 U.S.C. 661-
666¢c, that is, formal consultation with
the Federal and State fish and wildlife

agencies. Is. not- required when the

maximum surface area of ‘the im-

poundment Is less than 10 acres. And
‘the third criterion was chosen based
upon section 10() of the Federal

- Power Act as explalned above.
There would be no limitation on the
it may be:

status of the applicant, le.,
an individual, an association, a State, a
municipality, a corporation, or other
entity. Appropriate identification of
the applicant’s status would be re-
quired.

If the project were proposed for de-
velopment on Federal lands, the appli-
cant would be required to apply for
any appropriate permits required by
the agency having jurisdiction over
the Federal lands involved.

Applicants “for proposed projects
would be required to consult with ap-
propriate Federal, State, and local re-
sources agencies during the prepara-
tion of the applications‘and provide in-
terested agencies with the: opportunity
to comment on the proposal prior to
its filing with the Commission. The
comments of such agencies would be

attached to the application when filed.

When the application Is found to be
in conformance with the regulations
and acceptable for processing, a public
notice would ‘be:issued by the Commis-
sion. pursuant to section 1.19(b) of the
Commission’s regulations and section
4(e) of the Act, 16 U.S.C. T97(e). This
notice would afford an opportunity for
Federal, State, and local agencies, and
the general public, to inform the Com-
mission of objections to the proposed:
project, or to provide conditions which
the agencies believe should be includ-
ed In-any license which may be issued.
We emphasize that applications for
such projects would not be forwarded
to Federal, State, and local agencles
for comments. Public notice issued by
the Commission would be in sufficient
detall to describe the project and its
purpose so that agency fnput in re-
sponse to public notice could be ade-

quately provided. Copies: of the public:

notice would be individually sent to
appropriate agencies: in addition to the:
normal publication In newspapers and
in the FepErAL REGISTER. The expand-
ed public notice would Include addi-
tional descriptive information and a
map. Although the FEDERAL REGISTER
notice would not include such a map,
it would indicate that a map could be
obtained from the Commission or the
applicant upon request. Application
guidelines also require contacts with

FEDERAL REGISTER, VOL. 43, NO. 83—-FRIDAY, APRIL 28, 1978
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appropriate: -agencles prior to filing of
the application. The Commission be-
leves these procedures comply with
section 4(e) of the Federal Power Act
and: other statutes.

With respect. to NEPA and the Com-

mission's-regulations related to NEPA,
specifically section 2.80 et seq. the

Commission’s  staff would continue to-

prepare environmental assessments of

the proposal during the review and .
analysis of each application as is done .

at present. The information submitted

by the applicant as provided for in the.
_ new application form, together with

the comments and analysis received

from interested agencies  and members "

of the public, as well as the: indepen-
dent. evaluation of. the staff, will form
the basis for the ultimate determina-

- ‘tion of whether an-individual proposal
- will or will not be a major Federal

action significantly affecting the gual-

_ ity of the human environment.

- The license order would become
final 30 days from the date of issuance

._*unless an application for rehearing
* were filed in accordance with section

313(a) of the Act, 16 U.S.C. B251(a).

Faflure to file such an application.

would constitute-acceptance of the li-
cense. Acknowledgement of accep-
tance of the license would be required
to be provided to the Commission
within 60 days of the date of issuance

of the order..
" The proposed amendment to the

Commission’s -rules and regulations

P_ROPC 32D RULES

under the Federal Power Act would be
issued: under the authority granted
the Federal Energy Regulatory Com-
mission by the Federal Power Act, as
amended, particularly sections 4(e), 9,
10, and 309 (41 Stat. 1065-1066, 1068-
1069, 49 Stat. 840-841, 358-859, 61
Stat. 501; 16 U.S.C. 797(e), 802, 803,
and 825h), sections 402 and 403 of the
Department of Energy Organization
Act (Pub. L. 95-91, 91 St.at. '565) and
E.O: 12009, 42 FR 46267.‘

PART S—ORGANIZATION; OPERATION; -
INFORMATION AND REQUESTS

In order to implement the subject
matter considered above, the Commis-
sion proposes to aménd Part 3, Sub-
chapter A—-General Rules, Chapter 1,

Title 18, Code of Federal Regulations, .

by deleting the word “major” from
§3.114(b). As amended, §3.114¢b) will

- read:

§3.114 Licenses.
Lo e [ A .

(b) Applications under the Federal
Power Act for license authorizing con-
struction of projects; for license for
constructed projects; and for renewal
of licenses for projects are processed
in the manner stated in §3.133.

. . . - ..
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PART 4—UCENSES, PERMITS, AND.
DETERMINATION OF PROJECT COSTS

2. The Commission proposes (o
amend Part 4, Subchapter B—Reguia-
tions Under the Federal Power Act,
Chapter I, Title 18, Code of Federal

Regulations; by adding a new §4.61 to  *.."- .

read as follows:

§4.61 Contents.

(a) Each application for a short-form
license for a small-scale hydroelectric
project, whether constructed or to be
constructed, shall conform to §131.7 of
this chapter and shall be filed in ac-
cordance with §4.31 of this chapter.

(b) Short-form licenses are restricted
to constructed or uncoostructed hy-
droelectric projects which have or will
have generating capacity of 2,000
horsepower (1,500 XW) or less, do not
include dams or diversion structures
over 25 feet in height above stream
bed, and do not impound a reservoir
having: a surface area of 10 acres or
more.

PART 131—FORMS

3. The Commission proposes to
amend Part 131, Subchapter D—Ap-
proved Forms, Federal Power Act,
Chapter I, Title 18, Code of Federal
Regulations, by adding a new §131.7 to
resad as follows:

§131.7 Application for short-form. license.
(See §4.61 of this chapter.).

I———— -
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“APPLICATION FOR SHORT-FORM LICENSE
1. Applicant's full hame and address: _ . 6. Construction of the project is planned to start _
L : - N It will be completéd within __months from the date of
v (Zip Code] fssuance of Ticense. )
2. lLocation of Project: . 7. List here and attach copies of State water permits or
- State: County: © other permits obtained authorizing the use or diversion
Nearest Town: j Stream: . of water, or the construction, and/or operation and
3. Project descript1on and proposed mode of operation (reference - “maintenance of the proposed projects:
to Exhibit K and L, as appropriate):
: 8.  Attach an environmental report prepared in accordance with
the requirements set forth in the Instructions for
o . , Completing Application for Short-Form License.
(contifue on separate sheet if necessary) 9.  Attach Exhibit K and L drawings.
‘ ) 10, State of . .
4, lands of the United States affected (shown on Exhibit K} County of i il i _§S:
(Name) {Acres) and. ' : being
a. -National Forest : duly sworn, each for himself, deposes and says that :
b. Indian Reservation i _ *(he is a citizen of the United States of America}, *(all -
¢. Public Lands under” ) membérs of the association are citizens and have signed
juriédiction of this affidavit) or *(he is the duly appointed agent of
d. Other L ' the association, mun1cipa11ty or corporation), and has
e. TotaT U.S. Lands _ e signed this appl1cation this _ day of __ ,
f. Check appropriate box: X 19_ . . : '
/__./ Surveyed. / / Unsurveyed land in public-land
Tstate : : : e
(1) If surveyed Iand in pubtic- -land state provide the. {AppTicant(s])
following: .
Sections and subdivisions: By
Range - Township: Subscribed and éworn to before fie, a Notary Public of the
_ PrincTpal base and meridian: State of s this day of , )
(2) If unsurveyed or not in public=land state, see 19
ITtem 7 of 1nstruat1ons L
Purpose of project {use of power output,etc:) /SEAL/

[Notary Public)
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INSTRUCTIONS rOoR COMPLETING APPLICATION
FOR SHORT-FORM LICENSE

GENERAL

1. This application may be used If the pro-
posed profect will have a total generating
capacity of not. more than 1,500 kW, im-
pound. a reservoir having a surface. area- of
not more than 10 acres, and inciude no dam
or diversion structure over 25 feet.in height.
.Advice regarding the proper procedure for
filing -should be requested from the Com-
mission in Washington, D.C.; or from one of
the Commission's. regional offices In Atlan-
ta, Chicago; Fort Worth, New York, or San
Francisco.

2. This application ia to be completed and
filed.in an original and nine coples with the
‘Federal Energy Regulatory Commilssion,
825 North Capitol Street. NE., Washington,

‘D.C. 20428, Each copy of the appucatlon is .

‘to-be accompanied by:

(a) A copy esch ol exhibits K and L. de-
scribed herein.

{b). A copy of a State wateriquality certifi-
cate pursuant to section 401 of the Federal
Water Pollution Control Act, and a water
rights ceriificate or similar evidence re-
quired by State law relative to use.or diver-
sion.of water.

(¢) Applirant should contact the State’

natural resources department or equivalent
to ascertain whether other ipprovals are
necessary and. attach coples of such appro-
vals to the application.

(d) A copy of applicant’s environmental

report described herein.

3. No work may be started on the project
until receipt of a signed license from the
Commission.. The application itself does not
authorize entry upon sovemment. la.nds for
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any purpose. If the proisct is located in part
or in whole upon Federal land, the appl-
cant should contact the appropriate land
management -agency regarding the need to
obtain a right-of-way permit.
above, other State or Federal permits may
be required.

4. Applicants must be citizens of the
United States. If the applicant is' & corporsa-
tion, the ‘State In which [t is incorporated
and the location of the principal place of
business must be shown. If applicant is an
association, each member must be a citizen
and must sign the affidavit. The affidavit
may be attached as a.separate sheet If nec-

-essary. Corporations (municipal or private),

municipalities, and associations of citizens
shall provide the name and address of the
person who is authorized to act as agent,
and consent. to accept service upon such
agent as service upon the applicant. This in-
formation can be provided by a letter at-
tached to the:application.

6. If the stream: s unnamed, give the
name of the nearest named stream t.o ‘which
it (s:tributary.

8. The profject description (application
item 4) shall include, as appropriate: The
number of generating units, including auxil-
lary units, the capacity of each unit, and
provisions; If any, for future units; type of
hydraulic- turbine(s); a description of how
the plant is to be operated, manugl or auto-
. matie, and whether the plant is to be used
for peaking; estimated average annual gen-'
eration in kilowatt-hours; estimated average
head on'the plant; reservoir surface area in
acres; estimated hydraulic- capacity of the
plant (flow through the plant) in cublie fest
per second; estimated average flow of the
stream. ot the plant or point of diversion;
slzes, capacities, and construction materials;

As noted

as appropriate, of pipelines, ditches, Tumes,
canals, {ntake facilities; powerhouse, dams,
transmission lines, etc.; and estimated cost
of project.

7. In the case of unsurveyed public lana,

or land not in a public-lands State, give I.;x\e_

‘best legai. description available. Include -
distance and general direction from

nearest city or town, fixed monument, phys-

ical features, etc, .
8. Exhibits K and L shall be submitted on
separate drawings: Drawings for exhibits K

and L shall have {dentifying title blocks and .

bear the folowling certification: *“This draw-
ing 1s a part of the: application for license
made by the undersigned this — day of
—_—, 19—,

(Name of appllca;lt.)

9. The Commission reserves the right to
require additional’ information, .or another
filing ‘procedure if data provided indicate
such action to be appropriate.

EXHI81T K—PROJECT LANDS AND BOUNDARIZS

1. The exhibit K i3 a. planimetric map
showing the portion of the stream devel-
oped, the lecation of all essential project in-
formation; such as the dam. or diversion
structure,. plpeline, powerpiant, access
roads, transmission lines, project boundary,
land ownerships,
boundaries and identifications.

2, The: map shall be an ink drawing or
drawing of similar quality on a sineet not
smaller than 3 lnches by 10% inches, drawn

-to a scale no smaller than 1 inch equals

1,000 feet. Ten legible prints skall be sub-

mitted with the application. The tracinyg.

will be requested after review of the applica.
tion.

and government land.

i
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3. The project boundary shall be drawn on
the map so that the: relationship of each
project facility to other property lines can
be determined. The: boundary shall enclose.
all profect works such as the pipeiines,
roads, powerhouse, and transmission lines.
It shall be the minimum feasible distance

»

~Z T project works necessary to allow oper-

¢

-~"**a and malntenance. The distance in feet
1rom each principal facility to the boundary
shall be shown. The project boundary
should be a surveyed line with stated
courses and distances. A tape-compass
survey is acceptable. True north shall be in-
dicated on.the map. The area of government
land In acres within the project: boundary

shall. be shown. It is: suggested that the ap-

propriate government agency be contacted
for assistance in determining the govern-
ment land acreage. For clarity, use inset
sketches to a larger scaie than that used for
the overall map to show relationships of
project works, na.tm'al features, and proper-
¥y Unes. .

4. Show one or more; tles by distance and
bearing from a definite, identifiable point or
points.on project work or the project bound-
ary to established corners of the public land
st;rvey or other survey monuments, if avail-
able.

5. I’ the project affects unsurveyed: gov-

. ernment lands, the protraction of township

‘and section lines shall be shown. Such pro-
tractions, whenevery avallable,
those recognized Dby the agency of the
United States having jurisdiction over the
lands. On unsurveyed lands, show ties by

" distance and bearing to fixed recognizable

objects,

8. If both government and private lands:
are utflized by the project, the detalled
survey descriptions discussed above. for the
project. boundary apply only to government
lands, General location data will suffice for
project-works on.private lands,

EXRI1sIT L—PROJECT Srnuc'mnxs AND
EQUIPMENT

"?‘Ihe exhibit shall be a simple ink draw-
ing or drawing of similar quality on a sheet
not smaller than 8 inches by 10% inches,
drawn t0 a scale no smaller than. 1 inch
equals 50 feet for plans and profiles, and 1

inch equsls 10 feet for sections. Ten legible:

prints shall be submitted with the applica-
tion. Tracing(s) will be :requested after ini-
tlal review:-of the application. '

‘3, The drawing shall show a plan, eleva-
tion, and section of the diversion structure
and powerplant. Generating and auxiliary
equipment proposed. should be clearly and
aimply depicted and described. Include a
north arrow on the:plan view.

ENVIRORMENTAL REPORT

The requirement herein for an environ-
mental report should be consistent with the
scope of the project and the environmental
impscts of the proposed action, Le., authori-

zation to operate and maintain an existing

" project would require less detalled informa-

tion than authorization to construct a new .

project. The environmental report shall set
forth the following in a clear and concise
manner:

(N A brlet description of the project and
the mode of operation; Le.. run-of-river,
pesking, or other,

(2) A description of the environmental set-
ting {n and near the project area to inciude
vegetative cover, fish and wildlife resources,

water quality and' quantity, land and water -

N uses. recreauonal use, socloeconomic as- .

|

N

shall be -
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pects, historical.and archeological resources,
-and visual resources. Speclal attention shall
be provided rare and endarngered plant and
animal species, critical habitats, sites eligl-
‘ble for or:included on the National Register
of Historle: Places. Assistance in: the prep-
-aration of this information may be-obtained
from state natural resources:departments.
(3) A description of the expected environ-
mental impacts resulting from construction
and operation of the project.. Include a dis-
cussion-of specific measures proposed by the
applicant or others: to protect and enhance
environmental resources and to mitigate ad-
verse Impacts:of the project on the environ-
mental resources.-and values, and. the cost
thereof.
(4) A description of alternative means of
obtaining an amount of electric power
equivalent to that provided by the project
in the event that construction or continued
. operation of the project is not authorized.

¢(5) A description of the steps taken by the
Applicant in consulting with Federal, State,
and local agencles during the preparation of
the environmental report. Indicate which
agencies have recefved the final report and
provide copies of letters:containing the com-
ments of those agencies.

PART 2—GENERAL POLICY AND
INTERPRETATIONS

4. The Commission proposes to

amend Part 2, Subchapter A—General.
Rules, Chapter I, Title 18, Code of

Federal Regulations, by adding two

new L-Forms, L-22, and L-23, to the:

end of § 2:9(c). ]
_As amended, § 2.9(c) will read:

§29 Conditions in preliminary permits
-and llicenses—list: of and citations to
“P-" and “L-" Forms:

(c). LR J

P 1- LR N 2

1~22: Short-Form License, Projects
Affecting Lands of the United States,
57 FPC—(April, 1978).

1~23: Short-Form License, Projects
Not Affecting Lands of the United

States, 57 FPC—(April, 1978). .

B. Proposed new L-Forms L-22 and
1-23 are attacheq to this Notice of
Proposed Rulemsking as Appendix A
and Appendix B respectively.

C. Any interested person.may submit
to the Federal Energy Regulatory
Commission, Washington, D.C. 20426,
not later than May 23, 1978, data,
views, comments or suggestions In
writing concerning all or part of the
amendments proposed herein. Written
submittals will be placed in the Com-
mission’s public files and will be avafl-

able for public inspection at the Com- .

‘mission’s Office of Public Information,
825 North Capitol Street, Washington,

D.C. 20426 during regular business

hours. The Commission will consider
all such written submittals before
acting on the matters herein proposed.
An original and 14 conformed copies
should be filed with the Secretary of
"the Commission. Submittals to the
Commission should {ndicate the name,
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title, and mailing address of the
person to whom communications con-
cerning the proposal should- be ad-
dressed and whether the person filing

them requests a conference with the

staff of the Commission to discuss the

proposed amendments. The staff, In

its descretion, may grant or deny re-
quests for conferences,

D. The Secretary shall cause: prompt
publication of this notice to be made
in the PEDERAL REGISTER.

By Direction of the Commission.

KENNETH F. PLUMSB,
Secretary.

APPENDIX A

FEDERAL ENERGY REGULATORY COMMISSION

Form L~22 (April, 1978)

SHORT PORM LICENSE
Projects Affecting Lands of the United
States

“Project.No. -
An application was filed on
supplemented on — by’
for. & short form license for a hydraelectric
;s)mject' located on lands of the United
tates. -

Order issuing short form license:

and

Date of Issuance:
(A) This license Ls Issued to- (Li-
censee) of ; for a period effective

the first day of the month in which this
order {s issued; and terminating years
thereafter, for the construction and/or op-
eration. ‘and maintenance. of Project No.
located on , & tributary of
the , affecting. lands of the United
States under the administration of
- - Subject to the terms and condi-
tions  of the Federal Power Act, Insofar as
not expressly waived herein, which Act.is:in-
corporated by reference as part of this U.
cense and subject to such rules and regula-
tions as- the Commission has issued or pre-
scribed: under the provisions of the: Act.

(B) This project consists of: }

(1) all lands constituting the project area
and:enclosed by the project-boundary or the

Licensee's interests in such lands, the limits

of which are otherwise defined, the use and
occupancy of which are necessary for the
purpose of the project; such project area
and project houndary being shown and de-
scribed by certain Exhibit K drawing(s),
FERC No(a). » Which also form' part
of the application for license.

(1) project works consisting of;

the location, nature, and character ot
which are more specifically shown and de-
scribed by the exhibit hereinbefore cited
and by Exhibit L drawing(s), FERC NO(s).
, which also form part of the applica-
tion for license.

(iif) all of the structures, fixtures, equip-

‘ment, or facilities used or: useful in the

maintenance and operation of the project
and located on the project area, and such
other property as: may be used or useful in
connection with the project or any part

" thereof; together with all riparian or other

rights, the use or possession of which are
necessary or appropriate in the mainte-
nance or operation of the project.

The exhibits designated and. described in
the above paragraphs are hereby approved
and made a part of the license.
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(C) Pursuant.to:Section 10(1) of the Feder-
al Power Act, it has been found In the
publie interest to walve the following Sec-
tlons of Part I of the Act, and they are
hereby excluded from the license:

. Section 4(b), except the second sentence
thereof relating to free access by the Com-
mission .or its. agents to the project. works
and -project records; 4(e), lnsofar as it re.
lates to approval of plans by the Chief of
Engineers and the Secretary of the Army;
10¢c), insofar-as.it relates to depreciation re-
serves; 10(d); 10¢1); 11; 12; and 14, except in-
- sofar as the power of condemnation is re-
served; 15; 16;.18, except as it relates to fish-
ways. 19; .20; 21; 22 and 23(a), .Insofar as it
relates to the determination of fafr value.

(D) This Ucense Is. also subject to the fol-
‘lowing conditions:.

Article 1. This entire project shall be sub-
ject to all of the provisions, terms, and con-
ditions of the license.

Article 2. No substantial change 'shall be
made in the maps, plans, and exhibits ap-
proved by the. Commlssion, without approv-
" al by the Commission. If the Licensee or the
Commission deems it necessary or desirable
that any approved exhibits be changed, re-
vised exhibits: shall be .submitted to the
. Commission covering the proposed changes

which, upon approval by the Commission,.

shall become a part of the license, supersed-
*ing such exhibit or exhibits previously made
a part of the license. Minor changes in pro-
ject works, or in uses of project lands and
waters; or divergence from approved exhib-

' ~ its may be made if such changes will' not

result in a decrease in efficlency, in an ad-
verse environmental impact. or in lmpair-
ment of the general scheme of development.
Any such minor chaages made without the
prior approval of the Commission, which in
its judgment have produced or will produce
.any-of the aforesald resuits, shall be subject

to such alteration as the Commission may

direct.. )
Article 3. The construction and/or oper-
ation and maintenance of the project .and

‘any work incidental thereto, shall be subject-

to the inspection and supervision of the -au-

thorized Trepresentative the Commission

may designate for such purposes. The Li-
censee shall cooperate. fully with said repre.
sentative and :shall furnish such informa-
tion as may be required concerning the con-
struction, operation, and malntenance of
the project. The Licensee shall -allow. said
representative and other officers or employ-
ees of the United States, showing proper
-credentlals, free and' unrestricted: access to,
through, and across the project lands and
project works in the performance. of their
official duties. !

Article 4. During the period of the license,
Licensee shall retain possession of all pro-
ject property covered by the: license as
Issued or as later amended, including the
project area, the project works, and all fran-
chises, easements, water rights, and rights
of occupancy and use. None of such proper-
ties shall be voluntarily sold, leased, trans-

" ferred, abandoned, or otherwise disposed of
without prior written approval of the Com-

mission. The provisions of this article are-

* not intended to. prevent the repiacement of
structures, equipment, or other: project
works when they become obsolete, inad-
equate, or‘inefficlent for further service due
to wear‘and tear.

Article 5. The operations of the Licensee
shall be subject to such reasonable rules
and regulations as the Commission may pre-

scribe from time to time for protection -of.

life, health,. a.nd property.
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Article 6. The Licensee shall, for the con-
servation and enhancement of fish and wild-
life resources; construct. maintain, and: oper-
ate, (or arrange therefor), such reasonable
facilities and' comply with. such reasonable
modifications of the project structures and
operation, as may be ordered by the Com-

mission upon {ts own motion or upon the

recommendation of the Secretary of the In-
terior, or the fish and wildlife agency of any
State in which the project or a part thereof
Iz located, after notice and opportunity for
hearing.

Article 7. Whenever the United States

ghall destre; in connection with the. project,
to construct fish and wildlife facilities at its
own expense, the Licensee shall permit the

United States or its designated agency to.
use, free of cost,:such of the Licensee’s lands:
and interests (n lands and project works as

may be reasonably required to complete
such facilities or such improvements there-
of. In addition, after notice and opportunity
for hearing, the Licensee shall modify the
project operation as may be reasonably pre-

scribed by the Commission in order to

permit the: maintenance and operation of
the fish :and wildlife facilities constructed or

{mproved by the United States under the

provisions of this article. This article shall
not be interpreted to .place any obligation
on the United States to .comstruct or im-
prove fish and: wildlife facilities or'to relieve
t.he Llcensee of any obllgatlon under the li-

Arttcle 8. In the construction and/ormain-
tenance and operation of the project; the Li-
censee shall ‘be responsible for; and shall
take reasonable measures to- prevent, sofl
erosion, stream sedimentation; and .any
form of water or air pollution. The Commis-
sion may order the Licensee to take such
measures as the Commission finds to be nec-
essary for these purposes, after notice and

. opportunity for hearing.

Article 9. Timber: on lands of the United
States cut, used, or destroyed in the con-

struction and maintenance of the project.
works, or in the clearing of said lands, shall
be: paid for; and the resulting slash and
debris disposed of, in accordance with the:

requirements of the agency. of the United

States having jurisdiction over sald lands..
Payment for merchantable timber shall be.
at current stumpage rates, and payment for
young growth timber helow merchantable -
size shall be at current damage appraisal
values. However, the agency of the United
:States having. jurisdiction may sell or dis-

pose of the merchantable timber to others
than the Licensee: Provided, That timber so

-sald or disposed of shall be cut and removed

from the area prior to, or without undue in-
terference with operations of the Licensee
and: in coordination with the Licensee’s pro-
ject construction schedules. Such sale or dis-

posal.to others shall not relleve the Licensee.

of responsibility for the clearing and dispos-
al of all slash and debris from project lands.
Article 10. The Licensee shall do every-

thing reasonadly within its power, and shall-

require its employees, contractors; and em-
ployees of contractors to do everything rea-
sonably within their power; both Indepen-
dently and upon the request .of officers of
the agency concerned, to prevent, make ad-
vance preparations {or suppression of, and
to suppress fires on the lands to be occupied
or used under the license. The Licensee
shall be liablfe for and shall pay the costs in-
curred by the United States in suppressing
fires' caused from the construction, oper-
ation, or maintenance of the. project works

or of the works .appurtcnant or accessob'

“thereto under the license.

Article 11. The Licensee shall interpose no
objection to, and shall In no way prevent,
the use by the: agency of the United Siates
having jurisdiction over the lands of the
United States affected, or by persons or cor-

porations occupying lands of the Un# i

‘States under permit, of water for fire: ..~

‘pression from any stream, conduit, or bouy

of water, natural or artificial, used by the
Licensee In the operation: of the project
works covered by the license, or the use by
sald pmlu of water for sanitary and do-
mestic purposes from any stream, conduit,
or body of water, natural or artificial, used
by the Licensee in the operation of the pro-
Ject works covered by the license,

Article 12, 'The Licensee shall be liable for
injury to, or destruction of, any buildlngs,
bridges, roads, trails, Jands, or other proper-
ty of the United States, occasioned by the
construction, maintenance, or operation of
the project works or of the works appurte-
nant or accessory thereto under the license.
Arrangements to meet such lability, either
by:compensation for such lnjury or destruc-
tion, or by reconstruction .or repair of dam-
aged property, or otherwise, shall be made
with the appropriate department or agency
of the United States.

Article 13, The Licensee shall allow any
agency of the United States, without
charge, to construct: or permit to be con-
structed on, through, and across those pro-
ject lands which are lands of the United
States, such conduits, chutes; ditches, rall-.
roads, roads, tralls, telephone and power
lines, and other routes or means of trans-
portation and communication as are not [n-
consistent with the enjoyment of said lands:
by the Licensee for the purposes of the Li-
cense. This llcense shall not be construed-as
conferring upon the. Licensee any right of
use, ocCupancy. or enjoyment of the lands
of the United States other than for the con-
struction, operation, and. xralnten&rcg,.a.:-\
the project as stated in the license..

'

Article 14. In the construction and ma.. .« -~

nance of the project, the location and stan-
dards of roads and trails on lands of the
United States and:-other uses of lands of the
United States.. including the location and
condition of quarries, borrow pits, and' spoll
disposal dreas; -shall be subject to the ap-

proval of the department or agency of the
‘United Statcs having supervision over the

lands: involved.

Article 15.'The Licensee shall ‘make provi-
sion for or shall bear the reasonable cost, as
determined by the agency of the United
States affected, of making provision for
avoiding (nductive interference between any
project transmission line. or other project
facility «constructed. operated, or maln-
tained under: the license, and any radio in-
stallation, telephone line, or other comuni-
cation facility Installed or constructed
before or after construction of such project
tranamission line or other project facility
and owned; operated, or used by such
agency of the United States {n administer-
{ng the lands under-its jurisdiction.

Article 16 The Licensee shall make use of
the Commission’s guidelines and other rec-

‘ognized guidelines for treatment of trans-

mission line rights-of-way, and shall clear
such portions of transmission line rights-of-
way across lands of the United States as are
desfgnated by the officer of the United
States in charge of the lands;.shall keep the
areas so designated clear of all refuse: and.-

‘inflammable material to the satisfaction of

Joe——



.such officer; shall trim all branches of trees
in contact with or likely to contact the
transmission lines; shail cut and remove all
dead or leaning trees which might fall in
contact with the: transmission lnes; and
shall take such precautions against fire as
may be: required by such officer. No fires
-shail be set except with the prior written

¢ent as to time and place Issued by the
.~ 2rof the United States in charge of the
lassas.

Article 17. The right of the Licensee and
of its successors and assigns to use or
occupy waters aver which the United States.
has jurisdiction, or lands of the United.
States under the license, for the purpose of
maintaining the project works or otherwise,
shall. absolutely cease at the end of the U-
cense period, unless the Licensee has ob-
tained a new license pursuant to the then

. existing laws and regulations, or an annual
lecense under the terms and conditions of
this ‘license. The Commilssion, after notice
-and opportunity for hearing, may require
the Licensee to remove any or all structures,
equipment and power lines within the pro-

Ject boundary and to take any such other -

action necessary to restore: the project
waters, lands, and facilitles remaining
within the project boundary to a condition
satisfactory to the United States agency
having jurisdiction over the lands unless

otherwise agreed upon in. writing or in this

license. If ‘the Licensee falls: to remove -all
such structures or improvements within a
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Article-20. The licensee shall continue to
consult and cooperate with the Fish. and
Wildlife Service of the U.S. Department of
the Interior; the State Fish and Game Com-
mission; the State Historic Preservation
Office, the officer having jurisdiction over
the lands, and other: appropriate agencles,
as necessary to insure the protection and
enhancement of the environmental re-
sources and cultural va.lua -at the project
area.

Article 21, The. licensee sha.n pay the

Unlted States the following annual charge;, -

effective as.of the first day of the month in:
which this lcense Is fssued:

1) For the purpose of reimbursing the
Unlted States for the. cost.of administration:
under part I of the act, a minimum annual
charge of $—— per annum, or such
amount as may be determined from.time to
:{me pursuant. to the Commissfon’s regula-

ons.

(i) For the purpose of recompensing the
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enjoyment of acres of its lands; an

amount as may be determined {rom time to

't:{me pursuant to the Commission's regula-
ons.

Article 22, The terms and. conditlons. ex- -

pressly set forth in the license shall not be
construed as {mpairing any terms and condi+
tions of the Federal Power Act which are
not expressly. set forth herein.

ADDITIONAL SPECIAL ARTICLES

(E) This order shall become final 30 days

from the date of its issuance unless an ap-

plication for rehearing shall be filed as pro-

vided in.section 313(a) of the Federal Power

Act, and failure to file such an application

. shall constitute acceptance of this license.
-The acknowledgement of acceptance at-

tached to this license shail be signed for-the

licensee and' returned to the Commission

within 60 days from the date. of issuance of

Unlted States for the use, occupancy, and this order.
FEDERAL ENERGY REGULATORY NA.MEY AND TITLE: SIGNATURE DATE
COMMISSION
‘Secretary -

reasonable period, they shall. become the =~

property of the United States, but that will
_aot relieve the Licensee of liability for the
" cost of their removal and restomt.lon of the
site, -
Article 18. The Lleensee. prior to construc-

won or initiation of power operations, shall.

i contact the officer having administrative ju-

risdiction of any lands of the United States

. affected by the project to.ascertain the need

for obtaining a right-of-way permit for:such
lands. If a permit is required, a copy shall be

© ot ihed. the Commission clearly marked

! - the licensed project number to which
,ermlt. relates.

Article 19. If the licensee, within the H- .
cense: term, shall cause or suffer essential .
project property to be removed or destroyed. -

or to become unfit for use, without ade-
- quate replacement, or shall abandon or dis-
continue good falth operation of the-project
or refuse or neglect to comply with the
terms of the license and the lawful orders of
the Commission mailed to the record ad-
dress of the licensee or its agent, the Com-
mission will deem it to be the intent of the
licensee to surrender the license. The Com-
mission, after notice and opportunity for
hearing, may require the licensee to remove
any or-all structures, equipment, and power-
lines within the profect boundary and to

take any such other action necessary to re--

store the project waters, lands, and facilities
remaining within the project boundary to &
. condition satisfactory to the U.S, agency
having jurisdiction over its lands, and fulfill
such other obligations under the license as
the Commission may prescribe. In addition,
the Commissior in its discretion, after
notice and opportunity for hearing, may

also agree to the surrender of the llcense’

when the: Commission, for the reasons recit-
ed herein, deems'it to be:the intent of the U-
censee to surrender the license.

rate)

_ In testimony’ of (its) acknowledgement of
acceptance of all of the terms ‘and condi-
tions of the foregoing
(Name), this —- day of
- 19—, has:caused his (its corpo-
name to be signed herto (by
, its President, and its
corporate seal l:o be affixed: hereto and at-
-Secretary, pursuant to a
resolution of its Board of Directors duly
adopted on the — day of ——————,
19—, a certifled copy of the record of
whichis: a.ttached hereto).

(By

(Attest: ‘Secretary.)

Notz.--Execute |{n quadruplicate. State-
ments within brackets apply only to corpo-
‘rations; municipalities, and associations of
citizens, .

APPENDIX B.—FEDERAL ENERGY REGULATORY'
ComM1sSION F'ORM L-23 (APRIL 1978)

SHORT FORM LICENSE (PROJECTS NOT AFFECTING'
LANDS:OF THE: UNITED: STATES)

‘Project No. 3
An application was filed on
and supplemented on ————- by

for a short form license
for a hydroelectric:project.

ORDER ISSUING SHORT PORM LICENSE

Date of issuance: .
(A) This lcense Is issued to
(licensee) of
, for a period- effective

order,

the first day of the month in which this
order {5 issued, and: terminating years
thereafter, for the construction and/or op-
eration and maintenance of project No.
located on , & tribu-
tary of the , -subject’ to
the terms and conditions of the Federal
Power Act, Insofar as not expressly walved
herein, which. Act is incorporated by refer-
ence as part of this license and subject to
such rules and regulations as the Commis-

sfon has issued or prescribed under the pro- .

vislons of the Act.
" (B) This project consists of:

(1) All lands -constituting the project area
and.enclosed by the project boundary or the
licensee’s Interests in such lands, the limits
of which are otherwise defined, the use and

occupancy of which are necessary for the -

purpose. of the project; such project: area
and' project’ boundary. being shown and de-
scribed by certain exhibit K drawing(s),

FERC No(s), , which also form part of
the appllcation for license,
(i) Project works consisting of:

, the location, nature, and
character of which are more specifically
shown and described by the. exhibit herein.
before cited and by exhibit L drawing(s),
FERC No(s). , which also form part of
the application for license.

(i) All of the strictures, fixtures, equip-
ment, or facilitlies used or useful in the
maintenance - and -operation of the project
and located on the: project area, and such
other property as may by used or useful in
connection with the project or any part
thereof; together with all riparian or other
rights; the use or possession -of which are.
necessary ‘or -appropriate in the ‘mainte-
nance:or operation of the project.

\

\
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The exhibits designated ‘and described in’
the: above paragraphs are hereby approved
and made:a part of the license:.

{C) Pursuant to section 10¢i) of the Feder-
al Power Act, it. has been found In the
public Interest to waive the following sec-
tlons: of part I of the Act, and they are
" hereby excluded from: the license:

- Sectlon 4(b), except the. second sentence
thereof relating to free access by the Com-
mission or its agents to the project works
and project records; 4(e), lnsofar as it re-

lates to approval of plans by the Chief of -

- Engineers and the Secretary of the Army;

* 10(c), insofar as it relates to depreciation re- -

. serves; 10¢d); 10(f); 11; 12; and 14, except In-
sofar as the power of condemnation Is re-
served; 15; 16; 18, except. as it relates to fish-
ways; 18;. 20; 21; 22; and 23(a), insofar as: it
relates to the determination of fair value.

(D) ‘This license is also subject to the fol-

. lowing conditions:

Article 1. The entire project shall be sub-

Ject to all of the provisions, terms, and con--

ditions of the license.
Article 2. No substantial chs.nse shall be

made in the maps, plans, and exhibits ap-

proved by the Commission, without approv-

al by the: Commission. If the:licensee or the:
Commission deems it necessary or desirable: .

that any approved exhibits be changed, re-
vised exhibits shall be sumitted to the Com-
mission covering. the proposed -changes
which,. upon approval by the Commission,

shall become a part of the license, supersed-:
ing:such exhibit or exhibits previously‘made

a part of the license. Minor changes: in: pro-
ject. works; or: in uses of project lands and
waters, or: divergence from approved exhibs

its may be made If such changes will not.

. result in a decrease in efficiency, in an ad-
verse environmental impact, or in impair-

PROPOSED RULES

equate, or’inefficient for Iurcher service due

‘to wear and tear.

Article-5. The operatlons of t.he lcensee
shall be subject to such reasonable rules
and regulations as the Commission may pre-

-scribe from time to time for protection of

lite, health, and property. o
Article: 6. The: licensee -shall, for-the con-

.servation and enhancement of fish and wild-

life resources; construct, maintain, and oper-

ate (or arrange- therefor), such reasonable

facilitles -and comply with such reassonable

modifications of the project structures and

operation, as: may be. ordered: by the Com-
mission tpon its own motion or upon the
recommendation of the Secretary of the In-
terior, or the fish and wildlife agency of any
State in which the project or a part thereof

is located, after notice and opportunity for

hearing.
Article 7. Whenever the United States

shall desire, In connection with the project,

to construct fish and wildiife facilities at its

-own expense, the licensee shall permit the

United States or its designated agency to

‘use, free of cost; such of the licensee's lands

and interests in lands and project works as
may be ressonably required to complete

.such facilities or:such. improvements there-

of. In additlon, after notice and opportunity
for hearing, the licensee shall modify the
project operation as- may be reasonably pre:

scribed by the Commission In- order to

. permit the maintenance and operation of

‘ment of the general scheme of development.. .

Any such minor changes made. without the:

prior approval of the Commission;, which in
its judgment have produced or will produce
any of the aforesald results, shall be subject
to such alteration as the Commission may
direct.

Article 3. The: conatruction vand/or oper-

ation and maintenance of the project; and-
any work incidental thereto, shall be subject:

to the {nspection and.supervision of the au-
thorized representative the Commission
may designate for such purposes. The l-

censee shall cooperate fully with sald repre-
gentative and sball furmish such Informa--

tion as may be required concerning the con-
‘struction, operation, and maintenance of
the project. The licensee shall allow said
representative and other: officers or'employ-

ees of the United States, showing proper:

credentials, free and unrestricted access to,

~ through, and across the project. lands and
project works in the performance of their
_ofticial duties.

 Article 4: During the period of the license,
lcensee shall retain possession of all project
property covered by the license as issued or
as later amended, Including the profect
area, the project works, and all franchises,
easements, water rights, and rights of occu-
pancy and use. None of such properties
shall bevoluntarily sold, leased, transferred,
abandoned, or otherwise disposed of with-
out prior written approval of the Commis-
sion. The provislona of this article are not
intended to prevent the replacement of
structures, equipment, or other project
works when they become obsolete, inad-

* the fish and wildlife facilities constructed or

improved by the United States under the
provisions: of this article. This article shall

‘not be interpreted to place any obligation

on the United States to construct or im-
prove {ish.and wildlife facilities or to relieve
the licensee of any obligation under the M-

‘cense,

Article 8..In the construction and/or matin-
tenance and operation-of the project, the li-
.censee shall be responsible for, and shall
take reasonable measures to0 prevent, soil
erosion, stream sedimentation, and any
form of water or air pollution. The Commis-

slon may order the licensee to take such :

measures as the Commission finds to be nec-

-essaxy for these purposes, a.ft.er notice and

opportunity for hearing.
Article: 9. The licensee shall make provi-

:"sion for, or'shall bear the reasonable cost of

making provision for, avolding inductive in-

. terference between any project transmission

. erated, or maintained under the license;-and

line or other profect facility constructed, op-
any radio installation, telephone line, or

. other communication facility installed or

constructed before or after construction of

. .such project tra.nmlsslon line or ‘other pro-

Ject facility.
Article 10. The licensee shall ma.ke use of

the Commission’s guidelines and other rec:

ognized guildelines for treatment of trans.
mission line: rights-of-way, shall clear such
tranamission’ line rights-of-way and' shall
keep such areas clear of all refuse and in-.
flaramable material; shall trim all branches
of trees {n contact with or likely to contact

_ continue good faith .operation. of the-:
ject, or refuse or neglect: to comply with Lhe‘

the transmission lUnes; shall cut and remove
all dead or'leaning trees which might fall in
contact” with the transmission lines; and
shall take precautions against fire.

Article 11. If the: licensee, within the li-
cense term, shall cause or suffer essential
project property to be removed or:destroyed
or to become -unfit for use, without a.d.\e-
quate replacement, or.shall abandon o

terms of the license and the lawful orders of

the Commission mailed- to the record ad- .

_dress: of the licensee or its agent, the Com-
mission will deem it to be the Intent of the:

licensee: to surrender the license. The Com-
missfon, after notice and opportunity for

hearing; may require the licensee to remove *
any or all structures, equipment; and power .
lines within. the project boundary and to -

take any such other action necessary to re-
store the project waters, lands, and facilitles

remalning within the project boundary to &

condition satisfactory to the authorized rep-
resentative of the: Commission, and fulfill

such other obligations under the license :as.

the Commission may prescribe. In. addition,
the Commission in {ts discretion,
notice and opportunity for hearing, may
also agree: to the surrender of the license
when the:Commission, forthe reasons recit-
ed herein, deems it to be the intent of the li-
censee to surrender the license, °

Article 12, The licensee shall continue to
consult and cooperate with the Fish and
Wildlife Service of the U.S. Department of
‘the Interior, the State Fish and Game Com-
mission, the State Historlc Preservation
QOffice, and other appropriate agencies, as
necessary to insure the protection and en-
hancement of the environmental resources
and cultural values at the project area.

Article 13. The Ucensee shall pay the.
United States: the following annual charge.
effective as of the first day of the month In
which, this license is {ssued:

() For the purpose of reimbursing the

United States for the cost of administratign |

under part I of the act, & minimum

charge of $——— per apnum, or . .1
amount as may be determined from time to
time. pursuant. to the: Commissjon’s' regula-

ons,

Article 14, The terms and conditions ex-
pressly set forth in the licénse shall not be
constructed as impairing ‘any terms and con-
ditions of the Federal Power Act which are
not expressly set forth herein.

ADDITIONAL SPECIAL ARTICLES

{E) This order shall become final 30 days
from the date of its issuance unless an ap-

vided In section 313(a) of the: Federal Power
Act, and failure to file such an application
shall constitute acceptance of this license.
The sacknowledgement of acceptance at-
tached to-this license shall be signed for'the
licensee and' returned to the Commission
within 60 days from the date of lssuance of
this order.

FEDERAL ENERGY REQULATORY
COMMISSION

NAME AND TITLE

SIONATURE DATE

SECRETARY

FEDERAL REGISTER, VOL 43, NO. 83—FRIDAY, APRIL 28, 1978
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March 21, 1977

Mr. George M. McGee, SJ., Chairman :
( overnors Hy dlo Electric Energy Comrm ssion

/o Water Resources Doard :
PlvaSc-nt.StrCCt

Concord, N.H. 03301

Liability Insurance Report -
Dear Mr, McGze:

This is' my contribudon to the commission's final report, relative to the
ag,qr.usmon of high lirnit liebility insurance protection on reacuvatcd Lormcr _
iydro sites, : :

My agancy, on behalf of the commission, sent inquiries to approvm’t ely
£ fizen insuravce company markets, asking for a statement of their position
with regard to Dam liability. - We also specifically referred to the five sites
wpder consicderation as represenrative of the reactivvatiion pos:sibili\ties.

Wich o'".a/\, xzepdon, all responses ware negative, (e.\'lmples of replies
artached) The Hartford Insumnce Group did offer a positive reply in this sense:
Their positon is very conservative (maximum lirait 300/3C0 and 100/100 bef: -
reinsurance)and their underwriting approach the same, involving much time and

expense which of course, woulu be reflected m their final prlcm . (See copy of

I'Cply‘ tﬂchvc,) S : oL

. My concl :sion is that the acquisition of hlga limit liability insurance protectiorn
for such hydro-sites, would, at bvsc b2 a very long and exhausting pr.,occ_lurc,
and wouwld invelve significent premium expenses if the owner-operator-were
successiul in attracting the interest of the (apparcntly very few) compb.ny ma £3LS
who oficr this kind of coverage,

Respectiully submitted,

THE ROWLEY 7AGENCY, ING

. 7
. By/
. b
. . v/ pr; cir.
\VJ ‘;.V,/pa 0. 3ox 511, 139 Loudon Road, Conrtord, New Hm‘nps!lim 02301 Telaphone {S503) 224-2852

C-NH-9
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MIDDLESEX INSURANCE COMPANY
PATRIOT GENZRAL INSURANCE COMPAHV
CONCORD, MASSACHUSETTS o 01742

February 11, 1977

e )
<y ‘.?'-\\ -
: ~ Sl
R o > & 1 Y
. ¢ ‘?é\ g ’;'J
Rowley Agency, Inc. 22156 ‘ i~ Co
P.0O. Box 511 : rf'f:-":? o .);/\
3 - -’\\ \".: .
Concord, New Hampshire - 03301 PN
A
» “’,‘/‘:
[

Reference: Public Liabiltity Corerzge on
Dams in th St:- ol Mew Hampshire

Dear Biil:

Upon recaiot of your regueast on our position concerning the above, the
following is cur decision, '

This isa claos ci bu siness. of which we are not interested in writing., There-
fore, as far as the Middlesa: is o¢ncerned, we consicder no coverage and will
Qveragsas o:‘;-:.’:'*"'”.*"-" ,“""*""'-"» lizbilipyr. I 22oreciata yvour send-

corErag
put as statad above as a company w2 &re nci interested in this

(

not corsidar
ing me this,
type of business,
1 hopa we can ke of some halp in the future.

Sincerely yours,

3y

Michael J. Sa
Underwriter

J2agh

}j

C-NH-11
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February 14, 1977

Mr. William J. Wiley
Rowley Wgcpcy, Inc.
Concord, ivew Hampshire-

Dear Mr. Wiley:
PUBLIC. LIABILITY COVERAGE OM DAMS

Thank you very much for vour inquiry as
guide lines on dams in Lno state o New

Howevaxr,; we are not a market for this cya* of General Liability
Therefore, I cannot give you any underwriting re-
quirements or. a pricinc approach that we would use.

Coverage.

Very truiy vours,

LUMRBREPMENS HUTUAL Cl\ UALTY COMPANY
/S

\\4L4L,«w//

Linga Clavworth .
Comme:c;al Casualty Underwriting

122

C-NH-12

_l;(

f ,;J ,::‘r. Kn.nu?b
Ei*.—‘.—‘% ~§ CGiiti chu.:b

g B -
e 8

ey

e e
£

At

- o

L D

150 Newport Avenue c o
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February 15, 1977 4C§}§7» 7
oy ‘C?‘ "L?T)'

The Rowley Agency, Inc.
P. O Box 511 :
Concord, N. H. 03301
Attention - ¥William J. Wiley CPCU
‘Re: Public Lis Dlllty Coverage
On Benms
D=2ayr Bill:
This 1}11 ackgonleﬁge recelipt of your letler ”POb“u°ry
8, 1977.. The New Hempshirs Insurance Coapany i :ou]d nct be
interestad in oroviding oublic lizbilizy coverage on Dams
either on 2n existence pazerd only besis or on the dpesration.
Thank you.
Very truly yours,
,'_ .
@a/
N. pJ. Mario
Unaéryriting lla2nager
-
1Ji/inc
cc: Don Lefebvre, Spec.igent

C-Ni~13



Manchuer 82gicnal Olfice
1523 Elm Streat
P. O. Box {09
Manchaster, Mew Hampihire 03103
Telaphone: (503) §23-8045

’

¥ \\/.. .....f/,/r

. - _ . .
February 1, 1977 _ : » TNE HART O L

Mr. William Wiley ’ : - . I~ ENT 2

»,
i The Rowley Agency, Inc. ' _ 'éﬁy- 95&;.
139 Loudon Ro2d : o _/57z: '
& Concoréd, Hew Hampshire 03301 A, A
’ Gl O
i e s ' O T
Ea: Re: Public Liability Coverage on Lams . _ .(&;;’
ey ' ' e
" Dear Bill:
%ig ~ In responsa to your letter of February 8tk on the c;y._oncd I can _
: “offer the following comzents ‘
5? It is very difficult at this voint to give you "pall park" estimates
,, of the cost oI General Liabiiity cowverage for the Stale dams that you
rentioned, We deliave that we would alsc have o considar who is

3

>,

going to ©2 opzraiing the power plerts from these dazs. The informa-
tion giver indicates that it could be the State or private interests
depending on ecach indivicdual site. Ve =ust also tave full Loss Control
informoticr devalopad fro* not caly the engireerizg data on file in tne

Office of Water Resources bus daua éeveloged from instactiion of the
various locatlo is. We would alse have to develop infermation on 2ll

[
[P

oy

L
(

- ) exposures in each surrounding area plus we would thave Lo roview and/or
,gal develop topegraphy and geological informaticn oz each a2rza. This infor-
! mation would rave to be developed with soze of our Loss Controcl experts
“TQ in the Home Oifice zlong with ouiside ccnsultan;s The developuent of
.EE& this information wouwld involve & great deal of tize 2nd expense which

i would be reflected in any price consideraticn.

Coaii?

Cur underwritirg of these exﬁoan:es 15 very conservative and we proceed
only affer a full evaluaticn: _ll the expcsuras indiceded. We generally.

o i -
m . § .
b L0 ‘ [
PPt
'

—h e e v L
retain limits ¢f liability rno greater tran $300/3C0,002 BI and 4100/102,00%
PD. The balance of the l‘rits ars e‘nsurcd. ¥e, of course, would be
guided accordingly by thes resinswrance mzrkets wkick, =zt this point in tipe,

is very tignt.

[rEpa—

s after company expsmse,

rivaed at by considering
Loe 2 leng term basis. This

Carimes provable ioss on

pr

~¢
DT
W
(3
(%8
3

(12
2 -
W
et
ct

o

0

Q

el

(0]

8]

1
0
o]
B
3
)t
13
et
©
e

)

tiartford Fira {nsurancae Campany
Hastlord Accidtent and tnZammty Co -
t artford Lifo [asurenzo Compary
C-NH-14 - Hartford Casually InsurancaCue o -
. ilaw Yory Undarwntar: i~ irvse.
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Me. William Wiley
Pege -2-
Feoruvary b, 1977

z
Tge
: ?«@; "

C Rl T Mibisa '.qiﬁ"' il B
[ A
St ket iy

ternm poy rurn from five to fifteexn years tasad on the information developed,

K the prozability of natural diszsiters such es floods or earthguakes end

E any other pertinent cowsidersticns we Teel would be valuable.

3] After all of this,.ony preziums developed weculd probadbly be considered

R to be very expensive.

]l I hore this gives you some . idez of t prco_eds involved in the underwz 1ti
-3 o - of this class of business.
4 _

Very truly yours,

Hﬁb

gesead
v,
399

: J. Alachrnowicz
-3. (Eﬁéilty Manager
cif

C-NH-15
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